:Wi^-  ■■■,  ■-,  ■         ,'  -.,:-,       : 


,-,><v«v,,^,".    - 


'tS'4  '''^'■^'  •■■'■■   '?i'''"'i<.  ■-■"'■'■'  ■"'■■  ■• 


':i-  ;v';i"-6i'-';' ; 


ig!lpiiii§i|^^ 


■:i>; 


1 


?UNiVOF 

Toronto 
Library 


w^m^: 

Hi-;::' 

■  •■■ '    ■■■  '•''  '-^''■•.f-V 

m 

■,<,                          ;.      ■     - 

',' ■'  :f 

- 

m 

...    :^  . 

'■:■/ 

^m^Sk 

'i*',--;'-'     ^'        ; 

A 

.•'i 

^v^''-  ■■';::■ 

b;:: 

I-'-  ;■•■•, 

■:-'.T-.-!-^*l 

-'.';■      .    .'■      ■ 

^;<^^r-f; 

.:.■:-;;:_ 

|kj||| 

n^X^^K.V 

:.:-U  • 

TS     ;.      , 

J- 

:  /'-^l 

i^-<^- 


'/ 


THE 


%m 


V«fi 


INDEX    TO    VOLUiME     VIJI 

1911 


NEW  YORK 

HEATING    AND    VENTILATING    MAGAZINE    CO. 

1123     BROADWAY 


Air,    conditii'iiiiiK    in    industrial    work,    regulation 

of  humidity  in  paper  mills,  Alex.  II.  Twom- 

bly.   .May. 

changing   the,  in   assembly  rooms,   I)cc. 
do    gas    lights    contaminate?       K.     F.     Tierce, 

Nov. 
dust   in  city,   Dr.   Ocorge  A.    Sopcr,  Jan.,    Tcb. 
fresh,   reduces  death   rate,   March, 
in    the    New    York    Subway,    Dr.    George    A. 

^oper,   .\pril. 
organic    matter    in    expired,    Milton  J.  Rosenau 

and    Harold   L.   Amoss. 
overdryness   of,    and    its    results,    April, 
sujiply    in   submarine   work,    April, 
test,    importance   of  outdoor,    when   testing    for 

CO2  indoors,  April, 
test,  is  the  COj,  a  fallacy?   Feb.,  March, 
tiansmission     of.  and   its     movement   in  ducts, 

George    W.    Knight    and    Perry    West,    Jan., 

April, 
washers,    amount    of    solid    material    extracted 

bv,   Oct. 
Allen,    i'rof.    John    K.,    coefficients    of    heat    trans- 
mission, July. 
American    Institute    of    Chemical    Engineers,    Jan., 

Feb. 
American  Society  of   Erginccr  Draftsmen.  Jan. 
.American   Society  of   Heating  and   Ventilating   En- 

fineers.     Jan.,     Feb.,     March,     April,     May, 
une,   July,   Oct.,   Nov.,  Dec. 
revised  list  of  nominations,  Jan. 
seventeenth    anntial    meeting,    Feb. 
/  report   of  committee  on  rating   heating  boilers, 

Feb. 
new   headquarters   of  society,    Feb. 
report    of    committee    on    air    leakage    around 

windows.    March,   April, 
for    a    summer    meeting    on    Lake    Michigan, 

April, 
advantages  of  society's   new   home,   May. 
.■\pril   meetinc   of   Illinois   Chapter,   May. 
plans   for  mid-summer  meeting,   June, 
committee   appointments.   June, 
semi-annual   meeting.  July, 
delegates    to    National    Conservation    Congress, 

Oct. 
nominating   committee   appointed.    Nov. 
meeting   of  test   committee,    Nov. 


New  York   Chapter  formed,   Nov. 
annual   meeting  of   Illinois  Chapter,   Nov. 
American    Society    of   Mechanical    Engineers,   Jan., 

Oct. 
Architecture    and    building     sliow    in     New    York, 
April. 


B 


Dack    pressure   and    atmospheric    relief    valves,    op- 
eration of,  Nov. 
Barwick.   Thos.,   wind   effects   on   heating  of   build- 
ings, June. 
Itlowcr    set,    test    of    an    unusually    high    pressure, 

Nov. 
Hlower  tests,   turbine,   for  forced  draft,   April. 
Boiler  rating,   problems  in  connection  with,   Oct. 

exhibit,  showing  nine  different  systems  of 
hiating,  D  c. 
Boilers,  rating  heating,  a  definite  basis  for,  re- 
port of  committee  on  rating  heating  boilers, 
American  Society  of  Heating  and  Ventilat- 
ing Engineers,  Feb. 
a    new   basis    for  rating   house    heating,   Frank 

L.   Busey,  July, 
house  heating  in  New  York  State  must  be  in- 
sured or    inspected,    Dec. 
Bolton,    R.    P.,   heating  requirements  in   New   York 

weather,   March. 
Boiton,   record  of  the  weather  in,   for  Dec,   1910, 
Jan. 
record   of  the  weather   in,  Jan.,    191 1,  Feb. 
record    of    the     weather    in,     for    Feb.,     191 1, 

.March, 
record    of    the 

April, 
record    of    the 
Dec. 
British     Institution 
Engineers, 
annual    meeting   of.    March, 
summer  meeting   of,   Aug. 
programme   for  autumn   meeting  of,    Nov. 
Bryan,   William  Henry,   death   of,  Jan. 
Building  trades  association  in   Chicago,  new,    Sept. 
Burrage,    Ph.D.,    Severance,    value    of    good    venti- 
lation, Feb. 
Busey.    Frank    L.,   a    new    basis    for    rating    house 
heating   boilers,   July. 


weather  in,  for  March,  191 1, 
weather  in,  for  Oct.,  1910, 
of    Heating    and     Ventilating 
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Calorimeter,    respiration,  July. 
Canada's  asbestos  supply,   Aug. 
Car  ventilation,   Oct. 

new   scheme  of  automatic,   Jnne. 
progress  of  street,   \V.   Thorn,   Sept. 
Carrier,    Willis    H.,  new    humidity   charts    and    for- 
mulas,   Dec. 
Catalogues,    a   movement   to   standardize,   July. 
Central   station   heating,   B.   T.   Gifford. 
pipe  line  design   for,    Feb. 
pipe   line   losses,   April, 
rates.  May. 
ready    to    serve    or    maximum    demand    rate, 

June, 
operation,  July. 

pipe  line  losses  from   friction,   Aug. 
management,  Sept. 
maintenance,  Oct. 
first   authoritative   work   on,    Dec. 
Chicago    contractors'    association,    new,    Sept. 

ventilation    commission,    novel   experiments   be- 
ing conducted   by  the,    Sept. 
Chicago,  record  of  the  weather  in,  for  Dec,   1910, 
Jan. 
record  of  the  weather  in,  for  Jan.,   191 1,  Feb. 
record     of    the     weather    i".     for    Feb.,     191 1, 

March, 
record    of    the    weatlicr    in,    for    March,    191 1, 

April, 
record  of  the  weather  in,  for  Oct.,   191 1,   Dec. 
Chimneys,   Cross-Section   of,    C.    C.  Mulford,    Dec. 
Cleveland   schools,    for  better  air   in,    March. 
Coal,    future   use  of   soft,   in   New   York,   Sept. 
Coefficients   of   heat   transmission,   John    R.    .Mien, 

July. 
Colbert,     Dr.     W.     F.,     official     Federal     Furnace 

League   method    of   rating    furnaces,   July. 
Concrete   buildings,   heating  and  ventilating,    F.    G. 
Stevens,   Nov. 
effect  of,   on   heating  mains,  April. 
Congress  of   Technology.   Boston.    Slarch,   April. 
Copping,   Geo.    L,.,   centrifugal   fan   testing,   Dec. 
Correspondence. 

takes  issue  with  Dr.   Evans,  Jan. 

rating    of    boilers    and    the    use    of    fuel    gas, 

March, 
new     building    inspection     bill     before     Massa- 
chusetts  Legislature.   .April, 
peculiar     conditions     in    steam     heating     plant, 

Dec. 
ten  formulas  for  radiation,  Dec. 
Creditors     form     company     to     complete     contract, 

Jan. 
Current    heating    and    ventilating    literature.    Jan., 
Feb.,   March,   Mav,  Aug.,   Sept.,  Oct.,   Nov., 
Dec. 


Davis,  F.  II.,  a  house  with  radiators  on  inside 
walls.   May. 

Definite  basis  for  rating  heating  boilers,  report  of 
committees  on  rating  of  heating  boilers, 
.American  Society  of  Heating  and  Ventilat- 
ing Engineers,   Feb. 

Dolby,  Ernest  R.,  some  doubtful  points  in  hot 
water   heating,   Aug. 

Dowd,  Jr.,  W.  E.,  superheated  steam  in  heating 
work,   Aug. 

Drying  system,   a  novel,   April. 

Durability  of  welded  pipe  in  service,  F.  N.  Spell- 
er,  March. 

Dust  in  the  city  air.  Dr.  George  .\.  Soper,  Jan., 
Feb. 


Economy  in   the  ventilation   of  a  hospital  building, 

Coney  Island  Hospital,  Jan. 
Evans,     M.D.,    W.     A.,    standards    of    ventilation, 

j'eb. 


Factory    building,    novel    equipment    of    a    modern, 
l?rcwster  &  Co.,   Long  Island   City,  July, 
buildings,   heating   arrangements   for  an   exten- 
sive   group    of.    United    Shoe    &    Machinery 
Co.,   Beverly,   Alass.,   Nov. 


sanitation   and   efficiency,    C.    E.    A.    Winslow, 

May. 
ventilation     law,     proposed,      for     Wisconsin, 
March. 
Fan,  accident   with  gas  stoves  due  to  ventilating, 
Nov. 
characteristics  of  the  propeller,  Oswald  Scott, 

Sept. 
performance,  a  remarkable,  Oct. 
running  record  of  new   Buffalo  exhaust,   July, 
testing,    centrifugal,  Geo.    L.    Copping,    Dec. 
Fans,   vibrations   caused   by  ventilating,   Sept. 
Federal   Furnace  League,   >Iay,  July. 

method    of    testing    furnaces,    Dr.    W.    F.    Col- 
bert, July. 
Federal    Heater   Co.,   $8,200,000,  July. 
Federal    system    of    heating    and    ventilating,    the 

forthcoming,  Oct. 
Flue    gas    temperature,    convenient    means    for    de- 
termining,  Nov. 
Foreign  trade,  a  plan  to  advance,  July. 
Free    engineering,     Geo.     W.     Knight    and     I'erry 
West,   Supt. 


Gas    lights    contaminate    air,    do       R.    F.    Pierce, 

Nov. 
Gifford,  B.  T.,  central  station  heating,  April,  May, 

June,  July.  Aug.,   Sept.,  Oct. 
pipe    line    design    for    central    station    heating, 

Feb. 
Greenhouse   heating   charts.   John    .\.    I'ayne,    Nov. 


H 


Heat   ttansmission,   coefficients  of,    John   R    .Mien 

July. 
Heater  coils,  loss  of  pressure  in  hlowini;  air 
throueii,  with  new  formula.  Prof.  E.  M. 
Shcaly.  Nov. 
Heating  arrangements  for  an  extensive  Kroup  of 
factory  buildings.  United  Shoe  ^^achinc^y 
Co.,    Beverly,    Mass.,    Nov. 

central  station,  pipe  line  design  for,  B.  T. 
Gifford,   Feb. 

pipe   line  losses,   April. 

rates.   May. 

ready  to  serve  or  maximum  demand  rate. 
Jtine. 

operation,  July. 

pipe   line   losses    from    friction,    .Aug. 

management,   Sept. 

maintenance,   Oct. 

charts,  greenhouse,  John   .A.   Payne,  Nov^ 

design,   an   un\isual   steam.    May. 

hot  water,  sonic  doubtful  points  in,  Ernest 
R.   Dolby,    Aug. 

features  of  the  Reck  mixing  system  for  hot 
water,    Capt.    A.    B.    Reck,    Sept. 

modern  design  in  hospital,  Clarence  W.  Wil- 
liams,   Nov.,    Dec. 

New  York  surface  cars,  requirements  for, 
April. 

of  buildings,  how  wind  affects  the,  commit- 
tee report  .American  Societv  of  Healing 
and    A'entilating    Engineers,    Ntarch.    .April. 

wind    effects    on    the.    Thomas    Barwick,    June. 

of   portable    buildings,    March. 

practice,  what  is  the  matter  with  modern? 
Konrad   Meier,  Jan. 

rates  for,  Oct. 

relative  economy  of  intermittent  and  con- 
tinuous, Oct. 

renuirements  in  New  York  weather,  R.  P. 
Bolton,  March. 

s\-stem    for    the    Doherty    silk    mill,    Paterson, 
'N.  J..   April. 

an  extensive,   Boston   City  Hospital.   Feb. 
'systems,    method    of    connecting    hot    water    to 
a  district.   .A.   C.   Rogers,  June. 

trust,   America's  alleged,  Dec. 

vapor,   Thomas   G.   Mouat.  July. 

work,  superheated  steam  in,  W.  E.  Dowd, 
Jr..   .Aug. 

tjse  of  steam  turbines  in.   Sept. 
Heating  and  'plumbing   work.   Gov.    Dix  vetoes  bill 

for   separate   bidding   on,    .Aug. 
Heating    and    ventilating,    a    laree    city    residence, 
residence    of    Whifelaw    Reid,    New    York, 
Sept. 

concrete  buildings.    F.    G.    Stevens,    Nov. 

data,   remarkable   fund   of.    Tan. 
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equipment    of    the    Citv    Investment    building, 

N.  Y.,  J.  Byers  Holbrook.  Oct. 
German   ideas   on,   Dec. 
some    essentials    of    hospital,    D.    D.    Kimball, 

Nov. 
system     for     the     Oliver     building,     Pittsburg, 

Pa.,  Jan. 
the  forthcoming  Federal  system  of,   Oct. 
two   school   buildings   from   a  central    plant,    S. 

R.   Lewis,   Aug. 
Union   League   Club,   Philadelphia,   April. 
Holbrook,     J.      Ryers,      heating      and      ventilating 
equipment     of    the     City    Investment    build- 
ing.  N.   Y.,  Oct. 
Hospital    heating    and    ventilating,    some    essentials 
of.  D.  D.   Kimball,  Nov. 
building,     economy     in     the    ventilation    of    a. 

Coney   Island   hospital,  Jan. 
heating,   modern   design   in,    Clarence   \V.   Wil- 
liams,  Nov.  Dec. 
Hot  blast   formulas,   two  new,   Nov. 
Hot    water   heating   systems,    for   a   large   citv   resi- 
dence,   residence   pf  Whitclaw    Reid,    N.    Y., 
Sept. 
,       methods    of    connecting    to    a    district    heating 
^  system,    .\.    C.    Rogers,   June. 

House  with  radiators  on  inside  walls,  F.   K.   Davis, 

May. 
Humidity,    regulation   of,   in   paper   mills,   .\\e\.    H. 
Twomblv,  Mav. 
charts   and    formulas,  Willis   H.    Carrier,    Dec. 
Hygrometer,   home-made,   Aug. 


In-.tiinte  of   Operating  Kngineers,   .Vug.,   Oct. 

first  annual   meeting   of,   Sept. 
Isolated    Plant    Association    Jan.,    March. 
International    Heating    and    Ventilating    Congress, 

Tune. 
Is  the'CO.  air  test  a  fallacy?,  Feb.,  March. 


JohnsManvillc    Co.,    H.    W..    new    office    building 
for  the,  Aug. 


N 


K 


Kimball.   D.    D.,   some   essentials  of   hospital    heat- 
ing and   ventilating.   Nov. 

Knight,    Geo.    W.   and    Perry    West,    free   engineer- 
ing.  Sept.  ... 
transmission  of  air  and  its  movement  in  ducts, 
Jan.,   April. 


Legal     decisions,     Ian.,     .April,    June,    July,    Aug., 

Oct.  ,      , 

Lewis.    S.    R.,    heating   and    ventilating   two   school 

buildings    from   a   central    plant,   Aug. 
Loss    of    pressure    in    blowing    air    through    heater 

coils     with     new     formula.     Prof.     E.     M. 

Shealy,  Nov. 


M 


Mackay,   James,   death   of,   Aug. 

Master  steamfitters  organizations  of  Chicago, 
June. 

Mechanical  equipment  of  a  modern  factory  build- 
ing, plant  of  Brewster  &  Co.,  Long  Island 
City,  July.  . 

Meier,   Konrad,    what   is  the   matter   with   modern 
heating    practice?    Tan. 
^  Methods  of   connecting  hot   water  heating   systems 
to  a   district  heating  system,  A.   C.    Rogers, 
June. 

Mouat,  Thos.  G.,  vapor  heating  systems,  July. 

Mulford.  C.   C.  cross-sections  of  chimneys,   Dec. 


National    association    of   jobbers    of    wrought    iron 
pipe  and  fittings,   April. 

of     Master     Steam    and    Hot    Water    Fitters, 
March,   April,    May,   July, 
twenty-third  annual   convention  of.  June. 

of  Sheet  Metal  Contractors,  annual  conven- 
tion of,  Sept. 

District  Heating  Association,  Feb.,  April, 
Aug.,   Nov.,    Dec. 

programme   for  annual   meeting,    May. 

third  annual  convention  of,  June. 
Nebraska  hygienic  programme,  March. 
New  Books, 

Flow   in   pipes.   V.   Blaess.   Sept. 

Building   for   profit.    R.    P.    Bolton,   Sept. 

Economy  of  centralized  heating,  G.  de  Grahl, 
Nov. 

Notes  on  heating  and  ventilating.  Prof.  John 
R.  Alk-n,  Nov. 

Transactions  for  loio.  American  Institute  of 
Chemical    Engineers.    Nov. 

Domestic  sanitation  and  plumbing,  A.  Her- 
ring-Shaw. Nov. 

Drying  machinery  and  practice,  Thomas  0. 
Alarlow,  .'\ug. 

Handbook    for    heating    and    ventilating    engi- 
neers, N.  Y.,  Prof.  James  D.  Hoffman,  Jan. 
New    York    City,    record    of    the    weather    in,    for 
Dec,   1910,  Jan. 

record  of  the  weather  in,  for  Jan.,  191 1,  Feb. 
record  of  the  weather  in,  for  Feb.,  1911, 
March. 

record  of  the  weather  in,  for  March,  191 1, 
April. 

record  of  tlie  weather  in,  for  April,  1911, 
May. 

record    of    the    weather    in,    for    Oct.,    1911, 
Dec. 
New  York  Subway,  air  in  the.   Dr.   Geo.  A.   Soper, 
April. 

weather,  heating  requirements  in,  R.  P.  Bol- 
ton, March. 


O 


Ohio's  new  building  code.  July.   Sept. 

Ohio  Society  of  Mechanical,   filectrical  and   Steam 

Engineers,  April. 
Open  air  school,  the  so-called.  Dr.   Wm.   E.  Watt, 

March. 
Organic    latter    in    expired    air,    Milton   J.    Rosenau 

and  Harold  L.  Amoss. 
Ozonized  air  for  London   tubes,   Nov. 


Payne,   John    .A.,    greenhouse   heating   charts,    Nov. 
Peat   industry,    possibilities   of   the,    Nov. 

machine,    largest   in    the   country,   July. 
Pierce.     R.     F.,    do    gas    lights    contaminate    air? 

Nov. 
Pipe,  durability  of  welded,  in  service,  F.  N.  Spell- 
er,  March, 
line   design    for   central   station   heating,   B.   T. 
Gifford.  Feb. 
Pipes,  steam  friction  in.  May. 

Piping,    power    house    color    scheme    for    identifica- 
tion of.  July. 
Pittsburg,     record    of    the    weather    in,     for    Dec, 
1910,  Jan. 
record  of  the  weather  in,  for  Jan.,   191 1,  Feb. 
record    of    the    weather    in,     for    Feb.,     191 1, 

March, 
record    of    the    weather    in,    for    March,    191 1, 

April, 
record    of    the    weather    in,    for    April,     191 1, 

^lay- 
record  of  the  weather  in,  for  Oct.,   1911.  Dec. 
Power   plant,    operation    of   the   Wells    Power    Co., 
Milwaukee,  Jan. 


Radiation,   ten    formulas   for   figuring,    Oct. 
Radiators    on    inside    walls,    a    house    with,    F.    K. 

Davis.  May. 
steam    distribution    in,    with    the     Modulation 

system,   Nov. 
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Ratine  heating  boilers,  a  definite  basis  for,  re- 
port of  committee  for  rating  heating  boil- 
ers, American  Society  of  Heating  and  Ven- 
tilating   Engineers.    Feb. 

Reck,  A.  B.,  features  of  the  Reck  mixing  system 
for  hot  water  heating,   Sept. 

Review    of    heating    literature,    greenhouse    heating 
charts.   John  A.   I'ayne,   Nov. 
cross-sections    of    chimneys,     C.     C.     Mulford, 
Dec. 

Rogers,  A.  C,  methods  of  connecting  hot  water 
heating  systems  to  a  district  heating  sys- 
tem, June. 


School   building  construction,   statistics  of,   Sept. 
heating    apparatus,    plan    for    maintaining    effi- 
ciency of,   Sept. 
house   construction,    compulsory   regulation    of, 
in   the   United    States.    .April. 
Shealy,    Prof.    E.    M..    loss   of   pressure   in   blowing 
air   through    heater  coils,   with   new   formula, 
Nov. 
So-called     open     air     school.     Dr.      W.     E.     Watt, 

March. 
Soper,    Dr.    Geo.    A.,    dust    in    the    city    air,    Jan., 
Feb. 
air  in  the  New  York   Subway,  .Anril. 
Speller,    F.    N.,    durability   of    welded    pipe    in    ser- 
vice,  March. 
Standards  of  ventilation.   Dr.   W.   A.    Evans.    M.D. 

Feb. 
Steam    distribution    in    radiators    with    the    modula- 
tion   system,    Nov. 
•     heating   design,   an   unusual,    May. 

so-called     superiority     of     exhaust,     over     live 

steam   for  heating,   Oct. 
turbines,   use  of,  in   heating  work,   Sept. 
Steam    heating    and    ventilating    engineers    of    Chi- 
cago,  May. 
Stott,   Oswald,   characteristics  of  the  propeller   fan, 

Sept. 
Street     car    ventilation,    progress    of,     \V.     Thi)rii, 
Sept. 
cars,   air  inlets  on,   admit  dust,   Dec. 
Superheated   steam   in   heating  work,   \V.   E.   Dowd, 

Jr.,  Aug. 
St.    Louis,    record    of    the    weather    in,    for    Dec, 
igio.  Jan. 
record  of  the  weather   in,   for   Ian.,    iqii,   Feb. 
record    of    the    weather    in,    for    Feb.,     191 1, 

March, 
record    of    the    weather    in,    for    ^[arch,    191 1, 

April, 
record    of    the    weather    in,    for    .April,     191 1, 

May. 
record  of  the  weatl.er  in,   for  Oct.,   191 1,   Dec. 


Temperature  records,  use  of,   Oct. 

Theatre  building,  ventilation  for  a  compact,  Folics- 

P>ergere,    N.   Y..  Oct. 
Thompson.    Nelson    S.,    ventilation    of   the   Capitol, 

Washin"ton.   D.    C,    Mar. 
Thorn.  W.,  progress  of  street  car  ventilation,  Sept. 
Transmission    of    air    and    its    movement    in    ducts, 

Geo.     W.     Knight    and     Perry    West,     Jan.. 

.April. 
Turbine   blower  tests  for   forced   draft,   April. 
Twombly,     .Alex.     11.,     regulation    of    humidity    in 

paper  mills.  May. 


u 


Vacuum    cleaning,    importance    of,    to    the    ventilat- 
ing engineer,  Oct. 
Value    of    good    ventilation,     Severance     Burrage. 

Ph.D..   Feb. 
Valves,    operation    of    back    pressure    and    atmos- 

I'heric   relief,    Nov. 
Vapor    in    air    at    different    heights,    to    determine, 
April, 
heating  systems.   Thomas  G.   Mouat,  July. 
Ventilate     closed     room,     radical     legislation     pro- 
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The   Transmission  of  Air  and    lis   MoHJement 

in    Dticts 

THE  DEVELOPMKNT  OF  A   NEW   SCHEME    FOR    PROPORTIONING    AIR    DUCTS    AND 

OUTLETS 

By   Geo.    W  .    Knight    and  Perry    West 


If  a  ball  be  started  rolling  upon 
a  smootli.  level  plane,  it  will  con- 
tinue to  roll,  constantly  reducing  in 
speed,  until  it  tinally  comes  to  rest. 
The  kinetic  energy  of  the  ball  at  any 
point  throughout  its  path  will  be  ex- 
actly equal  to  its  kinetic  energy  at 
the  start,  less  the  energy  expended 
in  friction  up  to  this  particular 
point.  In  other  words,  if  the  ex- 
pression may  be  applied,  the  velocity 
head  of  the  ball  at  any  point  will 
equal  its  velocity  head  at  the  start, 
minus  the  friction  head  up  to  this 
point. 

In  like  manner,  if  a  section  of  the 
air  moving  in  a  straight  uniform 
sized  duct  could  be  suddenly  isolated 
from  the  remaining  air  in  this  duct, 
and  left  to  move,  without  the  action 
of  any  exterior  force,  it  would  move 
in  a  manner  similar  to  that  of  the 
ball  described  above.  The  velocity 
head  at  each  point  of  its  movement 
would  be  equal  to  th*.'  velocity  head 
which  it  had  at  the  point  of  isolation, 
minus  the  friction  head  betw'een  this 
point  and  the  other  point  under  con- 
sideration. The  section  of  air  would 
continue  to  move,  constantly  reduc- 
ing in  velocity,  until  it  came  to  rest 
at  a  point  where  the  friction  head 
exactly     equalled     the    original     ve- 


locity head ;  and  the  sum  of  the  fric- 
tion and  velocity  heads  would  be 
the  same  at  every  point  throughout 
the  path  of  travel,  and  would  equal 
the  original  velocity  head. 

In  the  case  of  the  ball,  if  it  is  de- 
sired to  keep  the  speed  of  travel  con- 
stant, a  constant  exterior  force, 
equal  to  the  friction  head,  must  be 
applied  to  the  ball  throughout  its 
travel ;  and  likewise  with  the  isolated 
section  of  air.  In  the  case  of  air 
this  exterior  force  would  be  termed 
a  static  pressure  or  head,  and  would 
be  constant  for  an  infinitesimally 
short  section  of  the  air  only.  In  the 
case   of   a    length    of   duct,   through 
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which  air  is  transmitted  at  a  con- 
stant velocity,  and  discharged  at 
atmospheric  pressure,  the  static  head 
at  the  entering  end  would  equal  the 
total  friction  head  of  the  duct,  while 
the  static  head  at  any  other  point 
throughout  the  duct  would  be  less, 
but  would  always  equal  the  friction 
head  between  the  point  in  question 
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and  the  outlet  end  of  the  duct ;  be- 
coming zero  at  the  outlet  end. 

Therefore,  the  static  pressure  in  a 
uniform  sized  duct,  through  which 
air  is  transmitted  at  a  uniform  ve- 
locity, builds  up  from  the  outlet  end 
towards  the  inlet,  and  the  total  pres- 
sure at  any  point  is  equal  to  the  ve- 
locity head,  plus  the  static  head.  If 
an  outlet  (Fig.  i),  be  provided  in 
such  a  duct  and  the  duct  area  be- 
tween this  outlet  and  the  outlet  end 
of  the  duct  be  decreased,  an  amount 
depending  upon  the  (juantity  of  air 
taken  out,  the  velocit}-  within  the 
duct  will  remain  constant,  but  the 
velocity  through  the  outlet  will  be 
greater  than  the  velocity  in  the  duct, 
since  the  velocity  head  at  the  outlet 
must  equal  the  sum  of  the  velocity 
and  static  heads  within  the  duct. 

Again,  if  a  duct  be  attached  to  this 
outlet  and  continued  (of  equal  size) 


Fir,.  2 

for  any  length,  the  velocity  through 
the  duct  will  be  less  than  it  was 
through  the  outlet  before  the  duct 
was  added,  since,  in  this  case,  the 
velocity  head  plus  the  friction  head 
in  the  added  duct  must  equal  the 
same  sum  (of  the  velocity  and  fric- 
tion heads  in  the  main  iluct)  as  was 
formerly  equalled  by  the  velocity 
head  alone,  at  the  outlet. 

Also,  since  the  introduction  of  a 
Pitot  tube  into  the  air  current  of  a 
duct  produces  in  the  tube  a  static 
pressure  ecpiivalent  to  the  velocitv 
head  in  the  duct,  the  bringing  of  air 
in  motion  to  rest  must  ])roduce  a 
static  pressure  equivalent  to  its  ve- 
locity head. 

Carrying  this  a  little  further,  if, 
instead  of  having  the  outside  end  of 
the  small  tube  of  the  Pitot  instru- 
ment lilanked  off,  a  small  pet  cock 
be  provided  so  as  to  vary  the  velocity 
through  this  tube  to  the  outside  air. 
we  would  get  static  pressures  with- 


in the  tube  equal  to  the  velocity 
head  in  the  duct,  minus  the  velocity 
luad  in  the  tube.  Ur  in  other  words, 
if  the  velocity  of  air  in  motion  be 
decreased,  without  eddies  or  fric- 
tion, a  static  head  is  produced  ex- 
actly equivalent  to  the  difference  in 
the  velocitv  heads. 


FIG.  3 

In  a  duct,  therefore,  such  as  shown 
in  big.  2,  the  decrease  of  velocity  be- 
tween the  ])oints  (A)  and  (B)  pro- 
duces a  static  head  equal  to  the  dif- 
fen  nee  in  the  velocity  heads  at  (  .\  ) 
and  (15),  minus  the  friction  and  eildy 
losses  between  these  two  points. 

This  action  has  been  tested  in 
practice,  and  found  to  agree  with 
theory;  and  when  the  slopes  of  the 
increaser  are  gradual,  the  losses 
from  friction  and  eddies  are  found  to 
be  negligible.  .\  duct  constructed 
with  a  gradual  taper,  therefore, 
(Fig.  3),  and  increasing  in  such 
a  way  as  to  make  the  friction  heacf 
at  any  point  c(|ual  to  the  difference 
between  the  velocity  head  at  this 
point  and  the  velocity  head  at  the 
end  of  the  duct  from  which  the  fric- 
tion head  is  figured,  will  be  entirely 
fn  e  from  static  prr>^siire  Anc  to  fric- 
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tion.  This  is  evident  from  the  fact 
that  the  rate  of  loss  in  velocity  head 
is  everywhere  just  equal  to  the  rate 
of  friction  head  being  added,  and  the 
tw'O  balance  one  another. 

With  these  few  fundamental  prin- 
ciples before  us,  we  will  pass  to  the 
subiect  of  the  practical  movement  of 
rir  in  ducts.     The  problem  is  to  dis- 
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tribute  the  required  quantity  of  air 
at  the  minimum  cost,  consistent  with 
conditions.  One  of  the  principal 
items  of  cost  is  for  power  to  handle 
the  air.  Xeglecting  everything  else, 
outside  of  the  distril^ution  system, 
about  all  that  remains  are  the  over- 
head charges  on  the  cost  of  this  sys- 
tem and  the  value  of  the  space  which 
it  occupies.  Regarding  the  space  oc- 
cupied there  are  so  many  conditions 
such    as    the    character   of   building, 


FIG.   S 

disposition  <>f  ducts,  etc.,  that  same 
will  be  neglected  here,  except  to  say 
that  usually  ducts  may  be  run 
where  the  value  of  the  space  for 
other  purposes  is  of  no  consequence. 
The  power  required  for  forcing  the 
air  through  the  duct  system  is  al- 
most exactly  pruporiioned  to  the  to- 
tal head  in  the  ducts  and  this  head  is 
generally  equal  to  the  total  head  in 
the  longest  duct. 

Inasmuch  as  this  head  or  pressure 
must  be  maintained  at  the  fan  out- 
let, all  other  ducts  starting  from  this 
same  point  should  have  the  same  to- 
tal head  (velocity  plus  static)  at 
their  starting  point.  The  logic  of 
this  may  be  seen  by  reference  to  Fig. 
4.  showing  two  ducts  (A)  and  (B), 
connected  to  the  same  fan  outlet. 
Assuming  that  CA)  is  the  longer  of 
the  two  ducts,  and  that  it  conse- 
quently has  a  higher  friction  head, 
duct  (B)  should  be  designed  for  a 
velocity  such  that  the  sum  of  its  ve- 
locity and  friction  heads  will  equal 
the  sum  of  the  velocity  and  friction 
heads  in  duct  (A).  If  duct  (B)  be 
made  larger  on  the  assumption  that 
it  should  transmit  air  at  the  same  ve- 
locity as  duct  (A)  does,  it  would 
not  do  so  without  the  use  of  a  dam- 
per, since  the  total  head  delivered  by 
the  fan  is  the  «;ame  for  both  ducts, 
and  if  the  total  head  in  duct  (B)  is 


less  than  in  duct  (A),  then  the  ve- 
locity in  (B)  will  automatically  in- 
crease up  to  a  point  where  these  to- 
tal heads  are  equal.  The  introduc- 
tion of  a  damper,  therefore,  for  creat- 
ing a  friction  head  instead  of  de- 
creasing the  duct  size,  evidently  re- 
sults in  a  waste  of  duct  material  and 
space. 

Again,  if  a  branch  duct  is  taken 
off  a  main  duct  (such  as  shown  in 
!"•&•  S)y  the  design  should  be  such 
that  the  total  head  for  each  duct 
will  be  the  same  at  the  junction 
point,  and  for  the  same  reasons  as 
cited  above. 

By  this  procedure  the  main  dis- 
tribution ducts  may  be  designed  on 
the  most  economical  basis,  provided 
the  total  head  at  the  fan  is  properly 
selected  to  start  with,  so  as  to  give 
the  proper  velocity  through  the  duct 
having  the  highest  total  head  at  the 
fan. 

This  critical  velocity  may  be  de- 
termined as  follows:  Find  the  horse- 
power required  to  handle  the  total 
(|uantity  of  air  at  the  total  head  se- 
lected and  determine  the  cost  of  this 
per  year.  Compare  this  with  the 
overhead  charges  on  the  distribution 
system  and  adjust  the  two  to  a  point 
where  their  sum  is  a  minimum. 

Taking  a  recent  building  as  an  ex- 
ample, the  galvanized  iron  ducts 
were  designed  for  maximum  velocity 
of  1,500  ft.  per  minute.  This  is 
equivalent  to  0.08  oz.  pressure  per 
square  inch  head  at  the  fan. 

The  total  quantity  of  air  handled 
is  36,000  cu.  ft.  per  minute  and  the 
cost  of  the  main  duct  system,  exclu- 
sive of  short  connections  to  outlets, 
is  $1,500.  The  yearly  cost  of  power 
for  forcing  the  air  through  these 
ducts  at  $0.05  per  k.  w.  hour,  for  six 
hours  per  day,  twenty  days  per 
month  and  eight  months  per  year, 
figuring  the  total  efficiency  of  the  fan 
unit  at  50  per  cent.,  is  $75.00.  The 
overhead  charges  on  the  duct  system 
at  10  per  cent,  is  $150.00. 

Assuming  that  the  cost  of  ducts 
would  be  inversely  proportional  to 
the  velocity,  and  that  the  cost  of 
power  would  be  directly  proportion- 
al to  the  square  of  the  velocity,  it 
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will  be  seen  that  the  above  system 
operates  at  about  a  minimum  cost 
for  this  particular  building. 

It  may  be  noted  here  that  no  static 
pressure  in  figuring  this  power  is  al- 
lowed for,  as  the  duct  system  in 
question  is  designed  so  as  to  elimin- 
ate static  pressures,  as  will  be  ex- 
plained later.  It  is  not  necessary  to 
figure  out  this  critical  velocity  for 
each  and  every  building  for  which  a 
duct  system  is  to  be  designed,  as  the 
same  velocity  may  be  safely  used  for 
each  class  of  building  with  certain 
modifications  covering  different  sizes 
and  peculiarities  of  layouts. 

In  figuring  the  friction  head  in 
ducts  the  following  formula  may  be 
used: 

H=:KLV2R.  when  (H)  =  the 
friction  head  in  ounces  per  square 
inch,  (K)  equals  a  constant,  depend- 
ing upon  the  condition  of  the  duct 
surface;  (L)  ^  the  length  of  duct 
in  feet;  (V)  ^  the  velocity  of  air  in 
thousands  of  feet  per  minute,  and 
(R)  =  the  ratio  between  the  peri- 
meter of  the  duct  in  inches  and  its 
cross  sectional  area  in  square  inches. 
For  smooth  galvanized  iron  ducts 
(K)    may  be  taken  as  0.0028. 

Thus  for  a  galvanized  iron  duct  12 
in.  X  12  in.  50  ft.  long,  transmitting 
air  at  a  velocity  of  2,000  ft.  per  min- 
ute the  friction  head  (H)  =:  0.0028 
X  50  X  (2)-  X  0.333  =  0.1866  oz.  per 
square  inch.  The  friction  around 
turns  and  elbows  must  be  added  to 
that  for  the  straight  length  and  may 
be  figured  from  the  above  formula  by 
allowing  for  (L)  a  value  equal  to  a 
certain  number  of  diameters  for 
round  pipes  and  to  a  certain  number 
of  widths  for  rectangular  pipes.  The 
following  table  gives  the  equivalent 
straight  pipe  for  90°  ells,  in  diam- 
eters, for  different  radii  of  ells. 

A  B 

0.5  29.0 

i.o  10.3 

1.5  6.0 

2.0  4.4 

2.5  4-6 

30  4-8 

A=Ratio  of  inside  radius  of 
elbow  to  diameter  of  pipe. 


B  =     Equivalent  number  of 

diameters  of  straight  pipe. 

After  the  main  ducts  of  a  system 
are  disposed  of,  the  question  arises 
as  to  how  the  air  can  best  be  de- 
livered from  these  ducts  through  the 
various  outlets.  The  prime  consid- 
erations in  bringing  fresh  air  into 
any  space  are  thorough  distribution 
and  proper  velocity.  It  is  evidently 
impossible  to  properly  distribute  air 
throughout  all  portions  of  a  room 
unless  a  unifi)rm  velocity  is  secured 
over  the  entire  area  of  the  inlet  open- 
ings. 

The  velocity  at  which  air  should 
enter  any  space  depends  entirely 
upon  the  location  of  the  registers 
(  height  from  floors,  etc.),  dimensions 
of  space  and  the  use  for  which  this 
space  is  intended,  but  at  the  same 
time  air  should  never  enter  any  space 
so  as  to  create  objectionable 
draughts.  The  maximum  velocities 
allowable  so  as  to  entirely  eliminate 
drafts  have  been  pretty  well  de- 
termined. 

An  opening  having  an  uneven  ve- 
locity of  discharge  is  objectionable 
for  the  reason  that,  if  the  highest  ve- 
locitv  is  below  the  allowable  maxi- 
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mum,  the  total  discharge  is  below 
what  an  opening  of  this  size  should 
give,  and  the  opening  is  unneces- 
sarily large ;  if  the  highest  velocity  is 
increased  so  as  to  give  the  opening 
its  proper  discharge,  this  velocity  is 
above  the  allowable.  The  design  of 
the  main  duct  system,  as  well  as  that 
of  the  connections  between  these 
main  ducts  and  the  various  delivery 
openings,  has  much  to  do  with  this 
matter  of  the  proper  distribution  of 
air  through  the  openings. 

Taken  in  all  of  its  phases,  the 
question  of  properly  transmitting 
and  distributing  the  air  from  the 
main  ducts  through  the  openings,  is 
perhaps  one  of  the  most  important 
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connected   with   the   design   of  duct 
systems. 

Take  a  duct,  for  instance,  which  is 
designed  for  a  uniform  velocity  of 
air  throughout  its  length  (with  all 
openings  open)  and  having  the  three 
openings   (A),   (B)   and   (C)    (Fig. 

6)- 

The  velocity  head  in  the  main  duct 

will  have  little  or  no  influence  upon 

the    velocity    of    discharge    through 

these  openings.     Whatever  the  dis- 
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charge  velocity,  it  will  be  almost 
wholly  due  to  static  head,  and  will 
vary  for  the  three  openings,  being 
greatest  at  (A)  and  practically  zero 
at  (C). 

Take  another  duct  designed  as  be- 
fore, for  a  uniform  velocity  of  air 
throughout  its  length  (with  all  out- 
lets open)  and  having  three  outlets 
(A),  (B)  and  (C),  but  with  the  out- 
lets arranged  as  in  Fig.  7. 

Here  the  velocities  through  (A), 
(B)  and  (C)  will  depend  upon  the 
velocity  in  the  main  duct  as  well  as 
upon  static  pressures,  the  greatest 
velocity  will  be  through  (A),  as  be- 
fore, but  the  velocity  at  (C)  will  not 
be  zero  and  the  difference  between 
outlet  velocities  will  not  be  so  mark- 
ed. This  variation  in  velocities  will 
depend  upon  the  ratio  between  ve- 
locitv  head  and  friction  heads  in  the 
main  duct.  If  the  distance  between 
openings  is  great  and  the  main  duct 
small,  the  friction  will  be  great,  and 
consequently  the  static  head  at  (A) 
high  :  and  the  higher  this  static  head 
the  greater  its  influence  towards  un- 
equal outlet  velocities. 

If  with  either  of  the  tw^o  above 
ducts  a  section  of  the  outlet  end  of 
the  main  duct  be  blanked  off,  and  the 
remaining  outlets  adjusted  so  as  to 
maintain  an  even  velocity  through- 
out the  main  duct,  an  additional  and 
constant  static  pressure  will  be 
created  along  the  entire  duct,  which 


will  act  upon  each  outlet  similarly  to 
the  action  of  the  frictional  static 
head  just  mentioned,  except  that  one 
is  constant,  and  the  other  varies  for 
the  various  outlets. 

It  is  readily  seen  that  it  is  a  very 
difficult  matter  to  properly  design 
outlets  from  this  type  of  duct,  and  to 
tell  beforehand  what  the  velocities 
of  discharge  will  be.  It  is  true  in 
the  case  of  Fig.  7,  that  the  area  of 
outlets  may  be  proportioned  for  the 
same  velocity  through  the  outlet  as 
is  maintained  in  the  duct,  but  the  ve- 
locities through  (A)  and  (B)  will 
be  greater  than  required  and  must 
be  cut  down  by  a  damper,  causing 
higher  velocities  than  would  other- 
wise be  gotten  through  the  proper 
sized  opening. 

Again,  in  a  main  duct  designed  for 
uniform  velocity,  if  a  short  connec- 
tion be  taken  off  to  a  large  opening, 
as  shown  in  Fig.  8,  the  velocity  head 
tends  to  create  a  flow  of  air  out 
through  the  opening  as  shown  by  the 
curved  arrows,  while  the  static  head 
tends  to  create  a  flow  as  indicated  by 
the  straight  arrows.  The  result  is 
that  there  is  no  way  of  estimating 
what  the  distribution  will  be  through 
such  an  opening  for  the  varying  com- 
binations of  velocity  and  static 
heads  met  with  in  practice. 


FIG.  8 

The  determination  of  the  dimen- 
sion (a)  (Fig.  8)  is  also  impractical 
and  results  in  deflectors  set  at  all 
kinds  of  sharp  angles.  The  authors 
of  this  paper,  after  coming  to  a  full 
realization  of  these  many  difficulties 
surrounding  the  proper  distribution 
of  air  from  ducts  designed  on  the 
uniform  velocity  principle,  have  de- 
veloped a  system  for  designing  ducts 
without  static  heads. 

DUCT  SYSTEMS  WITHOUT  STATIC  HEADS 

The  principle  discussed  in  connec- 
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tion  with  Fig.  3  was  made  use  of; 
the  idea  being  to  begin  at  the  first 
outlet  in  each  duct  and  decrease  the 
velocity  continually,  to  the  end  of 
the  duct,  in  such  a  way  as  to  allow 
the  friction  head  at  all  points  to  be 
offset  by  the  static  head  due  to  loss 
in  velocity  head.  This  gives  a  duct 
such  as  shown  in  Fig.  9. 

Here  the  dimensions  (a)  and  (b) 
may  be  more  readily  and  correctly 
determined,  by  simply  allowing  for 
a  velocity  through  the  area  of  open- 
ing at  these  points  equal  to  the  corre- 
sponding velocities  in  the  duct; 
which  greatly  simplifies  the  design. 
Long  ducts  designed  on  this  princi- 
ple are  smaller  at  the  begiiming  or 
large  end  and  larger  at  the  termin- 
ating or  small  end  than  constant  ve- 
locity ducts  designed  for  the  same 
service  and  having  the  same  total 
head  would  be. 

For  this  reason  some  very  objec- 
tionably large  main  ducts  are  re- 
duced near  the  fan.  or  starting  point, 
and  the  smaller  ones  which  create 
friction  fastest  out  near  the  end  are 
enlarged.  The  system  as  a  whole, 
being  thus  equalized  and  being  more 
uniform,  is  easier  to  build  and  ac- 
commodate. The  elimination  of 
static  heads,  while  it  greatly  facili- 
tates in  the  correct  designing  of  the 
outlet,  does  not  otherwise  assist  in 
the  production  of  a  uniform  velocity 
through  the  same. 

The  velocity  through  opening 
(A)  (Fig.  9),  may  be  expected  to 
vary  as  shown  by  the  arrow  diagram. 
This  condition  may  be  materially 
improved  by  the  introduction  of 
diftusing  plates  such  as  shown  at 
outlet  (B).  where  the  discharge  ve- 
locities will  be  about  as  shown  by 
its  arrow  diagrams. 

If.  in  such  a  duct,  the  outlets  be 
arranged  as  at  (C),  with  an  adjust- 
able extension  deflector  and  these 
deflectors  be  set.  as  shown,  so  as  to 
lessen  the  velocity  effect,  a  static 
pressure  will  be  created  in  the  duct, 
and  act  as  indicated  by  arrows.  By 
the  proper  adjustment  of  this  de- 
flector, a  fair  distribution  should  re- 
sult.   The  static  head  necessarv  will 
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be  additional  to  the  velocity  head, 
and  will  require  additional  work  to 
be  done  by  the  fan.  This  design  is 
wasteful  of  power,  therefore,  since 
the  same  velocity  head  must  be 
maintained,  and,  in  addition,  a  static 
head. 

Figf.  ID  shows  a  comparison  of  two 
ducts  designed  for  the  same  purpose 
and  to  operate  under  the  same  total 
head.  Duct  {\)  is  designed  on  the 
constant  velocity  principle,  and  duct 
(B)  is  designed  on  the  reducing  ve- 
locity principle,  to  eliminate  static 
pressure. 

It  will  be  seen  that  there  is  less 
material  in  duct  (B)  than  in  duct 
(A),  notwithstanding  the  increas- 
ing sizes  toward  the  end. 

The  questinii  now  naturally  pre- 
sents itself,  how  to  maintain  a  high 
velocitv   in   the  jnain   ducts,  and   at 


FIG.  n 

the  same  time  secure  a  low  even  ve- 
locity at  the  registers.  Obviously, 
it  is  first  necessary  to  do  away  with 
a  portion  of  the  velocity  head,  leav- 
ing just  enough  to  give  the  air 
the  proper  velocity  at  the  regis- 
ter, but  while  accomplishing  this, 
we  should  not  lose  sight  of  the  fact 
that  it  is  imperative  that  the  veloc- 
ity at  the  register  be  uniform  over 
the  entire  area. 

In  order  to  lose  a  portion  of  the 
velocity  head,  it  is  necessary  only  to 
place  some  obstruction,  such  as  a 
damper,  in  the  path  of  the  air,  but 
to  secure  an  absolutely  uniform  ve- 
locity over  the  entire  register  area, 
is  a  more  serious  problem.  In  order 
to  accomplish  this  double  purpose, 
viz.,  a  reduction  of  velocity  head, 
with  uniform  velocity  at  regis- 
ter, a  duct  was  made  with  a  large 
box  attached  to  it,  the  register  open- 
ing being  behind  the  point  where 
the  air  enters  the  box  at  a  high  ve- 
locity.    (Fig.  II.) 
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The  object  of  the  large  box  was 
to  allow  the  air  to  swirl  around  as 
indicated  by  the  arrows,  losing  a 
portion  of  its  velocity  head  and  then 
find  its  way  out  at  the  register  open- 
ing. The  end  (EF)  was  so  ar- 
ranged that  it  could  be  moved  up  to- 
ward (B),the  assumption  being  that 


FIG.    12 

this  end  would  be  moved  backward 
and  forward  (varying  the  friction 
head),  until  the  proper  velocity  at 
the  register  opening  was  secured. 
Under  low  velocities,  the  operation 
was  perfect,  but  with  a  velocity  of 
I, GOG  ft.  per  minute  in  the  main  duct, 
the  experiment  was  only  partially 
successful,  in  that  the  velocities  at 
the  register  opening  were  extremely 
variable. 


A  great  many  tests  at  different 
velocities  were  made  with  this  form 
of  duct,  but  the  results  for  like  con- 
ditions, with  respect  to  a  uniform 
velocity  at  the  register  opening,  va- 
ried to  such  a  degree  that  it  was  evi- 
dent that  the  air,  after  leaving  the 
opening  (AB),  should  be  conducted 
through  a  passage  of  particular 
shape  to  the  opening  (DC),  in  order 
to  secure  a  uniform  velocity  at  (DC). 
In  order  to  arrive  at  the  proper 
shaped  passage,  the  points  (BC) 
and  (AD)  were  connected  with  thin 
sheet  iron,  and  the  shape  of  these 
two  sheets  of  iron  was  continually 
changed,  until  a  uniform  velocity 
was  secured. 

The  form  shown  in  Fig.  12  was 
one  that  finally  evolved,  and  which 
gave  perfect  results,  and  after  hav- 
ing conducted  a  great  many  tests 
on  this  form  of  connection,  during 
which  tests  the  travel  of  the  air  in 
the  connection  was  carefully  noted, 
the  dimensions  of  the  connection 
were  computed,  and  put  on  a  scien- 
tific basis,  as  shown  by  Fig.  12. 


Economy    in    the     \/entilcition    of    a     Hojpilal 

"Btiilding 

FEATURES  OF  THE   MECHANICAL  EQUIPMENT  OF  THE  CONEY  ISLAND  HOSPITAL, 

BROOKLYN,   N.   Y. 


The  accompanying  plans  illus- 
trate an  interesting  solution  of  a 
heating  and  ventilating  problem  in 
which  it  was  necessary  to  cut  the 
cloth  to  fit  the  pocketbook,  or,  in 
other  words,  to  bring  the  cost  of  in- 
stallation within  the  limits  of  the 
appropriation,  at  the  same  time  se- 
curing the  desired  results. 

The  original  scheme  for  heating 
and  ventilating  the  Coney  Island 
Hospital  provided  for  mechanical 
ventilation,  with  fans  and  ducts.  The 
accompanying  plans  show  the  alter- 
native scheme  decided  upon  to  re- 
duce the  first  cost. 

The  main  hospital  building  it  will 
be  noticed  is,  for  the  most  part, 
heated  and  ventilated  by  means  of 
indirect  radiation,  the  air  being  ex- 


tracted near  the  floors  of  the  rooms 
and  thence  through  ducts  and  flues 
to  the  roof  by  means  of  aspirating 
coils. 

There  are  six  buildings  in  the 
group  including  the  main  hospital 
building,  nurses*  building,  helps* 
Iniilding,  stable,  morgue  and  the 
power  and  laundry  building.  Con- 
crete pipe  ducts  connect  the  various 
buildings  with  the  power  house  as 
shown  on  the  block  plan.  These 
ducts  are  composed  entirely  of  con- 
crete, with  concrete  manholes.  In 
the  main  hospital  building  the  return 
pipes  are  carried  along  the  ground 
floor  in  concrete  pipe  trenches  12  in. 
wide  and  12  in.  deep.  These  trenches 
completely  encircle  the  building 
and    arc   run    close   to   the    exterior 
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GROUND  FLOOR  PLAN.  MAIN  BUILDING,  CONEY  ISLAND  HOSPITAL.  SHOWING  TRENCHB8 

FOR  RETURN  MAINS 
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walls.  They  are  provided  with  iron 
trench  covers.  Most  of  the  flooring 
on  the  ground  floor  is  of  cement. 

The  power  plant  is  designed  not 
only  to  heat  and  ventilate  the  build- 
ings, but  also  has  high  pressure  con- 
nections to  the  kitchen  fixtures,  serv- 
ing tables  and  sterilizers  in  the  main 
building.  The  heating  is  accom- 
plished by  a  two-pipe  vacuum  steam 
system. 

For  these  purposes  two  horizontal 
tubular  boilers  are  used,  each  72  in. 
in  diameter  and  i6  ft.  long.  High 
pressure  lines  are  run  to  two  7^/2  x 
5  X  8  in.  duplex  steam   pumps  and 
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CROSS-SECTIO.V    OF    TRKNCHES    IN    ROOMS 
AND  PASSAGES  OF  MAIN   BUILDING 

two  8  X  12  X  12  in  vacuum  pumps. 
Other  auxiliaries  in  the  power  house 
include  two  hot-water  generators, 
each  capable  of  heating  i.ooo  gals, 
of  water  per  hour,  raising  the  tem- 
perature from  40°  to  120°  F.  by 
means  of  exhaust  steam  at  i  lb.  pres- 
sure and  one  500  H.  P.  open  feed 
water  heater. 

The  main  steam  pipe  starts  at  the 
duct  entrance  of  pit  in  the  power 
house,  after  first  receiving  the  ex- 
haust supply  through  a  gate  valve 
and  reduced  pressure  steam  through 
a  reducing  valve.  The  heating  and 
high  pressure  mains  travel  through 
the  duct  to  the  main  building,  with 
outlets  for  the  heating  mains  to  the 
other  buildings.  The  pipes  enter  the 
main  building  through  a  vertical 
duct  rising  to  the  ceiling  whence  the 
heating  main  continues  around  the 
ceiling  of  the  main  building.  The 
return  mains  and  branches  in  the 
main  building  are  carried,  as  stated, 
in  concrete  trenches,  and  thence 
through  the  concrete  tunnel,  termin- 


ating at  the  vacuum  pumps  in  the 
power  house. 

Special  temperatures  are  required 
in  many  of  the  rooms,  varying  from 
90"  in  the  operating  room  to  65°  in 
the  toilets. 

The  vitiated  air  is  removed  from 
the  rooms  through  a  system  of  ver- 
tical and  horizontal  iron  vent  ducts, 
the  air  being  drawn  from  the  rooms 
to  plenum  chambers  in  the  attic. 
Here  the  ventilation  is  assisted  by 
aspirating  coils,  as  shown.  The  steam 
supplies  for  these  coils  are  taken 
separately  from  the  high-pressure 
pipes  in  the  basement.  Each  coil 
contains  100  sq.  ft.  of  heating  sur- 
face and  is  made  of  1^4  i"-  pipe,  sup- 
[)orted  on  brackets.  The  horizontal 
vents  are  collected  separately  into 
these  plenum  boxes,  one  of  which  is 
located  over  each  of  the  north  and 
south  wings  and  one  over  the  center 
section  of  the  building.  The  tops  of 
the  plenum  or  ventilating  chambers 
have  each  a  36  x  48  in.  automatic 
ventilator. 

The  terminating  openings  of  each 
vent  in  the  rooms  which  they  are 
drawing  from  is  near  the  floor  in 
each  case  and  have  cast-iron  white 
enamel  vent  registers. 

The  power  plant  and  heating  and 
ventilating  work  was  designed  and 
installed  by  Blake  &  Williams,  New 
York.  The  architects  for  the  hospital 
are    Helmlc   &    Huberty,    Brooklyn, 

X.  y. 


The  ever-[)ressing  question  of 
proper  ventilation  in  the  rooms 
of  the  Chicago  public  schools,  one 
that  has  given  rise  to  discussions 
and  experiments  in  "onen-air" 
rooms,  increased  humidity  and  the 
employment  of  numerous  other  de- 
vices, has  taken  on  a  new  angle  in 
the  form  of  an  introduction  of 
ozone  as  a  possible  stimulant  to 
produce  good  air. 

The  possible  merits  of  ozone  have 
been  discussed  by  the  members  of 
the  school  management  committee 
of  the  board  of  education.  It  has 
decided  to  permit  the  installation  of 
ozonizers  in  several  schoolrooms  for 
the  purpose  of  experiment. 
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THE  ANSWER  OF  AN'   EXPERT  TO  THE  AGITATION    AGAINST    PRESENT    METHODS 

Bv  KoNRAD  Meier 


There  is  a  widespread  feeling  that 
the  modern  ways  of  heating,  though 
more  efficient,  are  not  as  healthy  a-^ 
the  open  fire-place,  the  Dutch  tile 
oven,  or  even  the  ordinary  stove. 
Evidently,  there  must  be  some  basis 
for  this  contention.  We  need  only 
remember  that  the  close,  lifeless  air 
and  stuffiness  too  often  met  in  build- 
ings heated  by  boiler  or  furnace  can- 
not always  be  traced  to  crowded  oc- 
cupation. Nor  can  it  be  the  failure 
to  use  the  windows,  inasmuch  as  the 
desire  to  open  them  is  rather  in- 
duced, sometimes  almost  compelled, 
by  these  conditions.  Another  sig- 
nificant fact  is  that  the  demand  for 
ventilation  has  only  arisen  since  hot- 
air  registers  and  rarliators  have  be- 
come general.  No  further  evidence 
is  necessary  for  the  general  conclu- 
sion that  present  day  methods  of 
heating  in  some  way  spoil  the  air. 
but  it  is  worth  while  to  look  further 
into  cause  and  effect  in  order  to  find 
the  right  means  of  prevention. 

THE   vitiation    OF   AIR   BY    HE-\TING 

At  first  thought  there  seems  to  be 
no  reason  why  a  steam  heating  ap- 
paratus, or  a  hot-air  furnace  in  good 
condition,  should  alter  the  quality  of 
the  room  air.  aside  from  an  unavoid- 
able drying  effect,  not  necessarily 
objectionable  in  itself.  X'cvertheless. 
on  closer  investigation  some  distinct 
causes  of  vitiation,  not  recordable  by 
the  ordinary  methods  of  air  testing, 
have  been  shown  to  exist,  and  found 
to  create  unwholesome  conditions. 
We  are  indebted  especially  to  two 
noted  German  hygienists.  von  Es- 
march  and  Fluegge,  for  their  inves- 
tigations on  this  elusive  subject. 
They  have  established  that  the  stuf- 
finess of  air  in  heated  rooms  is 
caused  by  the  decomposition  of  dust 
in  contact  with  radiating  surfaces  at 
temperatures  of  i6o°  F.  and  higher. 

This  process  is  not  one  of  full 
combustion.      generating      carbonic 


acid,  but  a  sort  of  dry  distillation  or 
singeing  of  the  organic  matter, 
which  produces  small  (juantities  of 
the  highly  injurious  ammonia,  also 
traces  of  carbon  monoxide  and  other 
gases.  The  presence  of  the  former 
gas  is  explained  by  the  (piantities  of 
animal  excreta,  one  of  the  principal 
ingredients  of  ordinary  street-to- 
house  dust.  It  shows  the  little  ap- 
preciated fact  that  dust,  while  com- 
parati\ely  harmless  on  furniture, 
will  become  objectionable  when  al- 
liiwcd  to  settle  and  decompose  on 
radiators. 

The  gases  thus  generated  arc 
most  noticeable  after  a  period  of  in- 
terrupted heating.  Under  continu- 
ous service  the  cpiantities  are  gen- 
erally too  small  for  detection.  But, 
in  addition  to  this  variable  pollution, 
a  constant  irritation  of  the  mucous 
membrane  of  n<^se  and  throat  is  kept 
uj)  through  the  simf)lc  drying  of  the 
dust  on  heating  surfaces,  which 
lightens  it  and  causes  it  to  be  picked 
up  freely  by  the  warm  air  currents. 
E\  en  the  dust  on  adjacent  objects, 
also  in  ducts  and  air  chandlers,  is 
dried  and  joins  the  procession  of  ir- 
ritant, disease-bearing  particles  in- 
duced by  the  comirion  forms  of  mod- 
ern heating. 

The  meaning  of  this  is  plain  when 
we  remember,  that  the  dry  heat  is 
not  sufficient  to  kill  the  bacteria  car- 
ried by  the  dust,  and  that  we  inhale 
them  in  much  greater  numbers  ow- 
ing to  the  currents  of  air  created  by 
heaters,  more  especially  those  with 
unsanitary  surfaces.  It  is  also  the 
presence  of  fine  dried  dust  which  is 
often  responsible  for  complaints 
from  dryness.  The  real  cause  is  not 
dryness  of  air.  but  dried  dust.  Pure 
dry  air  has  never  been  shown  to  be 
harmful.  It  has  also  been  estab- 
lished that  whatever  little  ozone 
may  enter  a  room  with  the  outer  air 
is  quickly  used  up  in  contact  with 
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organic  dust,  especially  when  heated. 
A  small  percentage  of  oxygen  is  ab- 
sorbed in  the  same  manner,  but  the 
extent  and  exact  bearing  of  this  fact 
has  not  yet  been  determined.  These 
last  points  alone  would  account  for 
the  lifeless  quality  of  the  air  as  it 
generally  issues  from  a  register. 

\\  hen  these  factors  are  considered, 
it  will  be  admitted  that  an  open 
grate,  carrying  its  own  vitiation  up 
the  Hue,  or  a  tile  oven  with  clean, 
moderately  warm  surfaces,  or  even 
an  iron  stove  kept  polished,  could 
not  vitiate  the  room  air  to  the  same 
extent  as  will  a  radiator  with  inac- 
cessible dusty  surfaces,  or  a  register 
blowing  hot  air  from  a  musty  source 
beyond  inspection. 

All  this  is  not  meant  to  advocate  a 
return  to  the  old-fashioned  ways  of 
heating,  but  only  to  show  that  the 
newer  methods  are  actually  at  fault, 
and  shouUI  be  improved  along  lines 
suggested  by  the  recent  findings  of 
hygicnists.  The  result  eventually 
will  be  a  merging  of  the  good  feat- 
ures of  past  and  present  methods. 

SANITARY    HEATING 

W  hen  planning  apparatus,  the 
first  point  in  hygiene  to  be  borne  in 
mind  should  be  to  reduce  contamin- 
ation through  dust  by  using  the 
cleanest  possible  radiation.  This 
means  that  heating  surfaces  should 
be  in  plain  view,  and  accessible  all 
around  by  hand,  so  that  they  will  be 
kept  clean,  not  by  special  effort,  but 
as  a  matter  of  course  in  the  ordinary 
routine  of  a  household.  Dust  on 
concealed  radiation,  even  if  made  ac- 
cessible, is  not  seen,  and,  therefore, 
is  invariably  forgotten  and  neglected. 

These  facts  should  be  sufficient, 
quite  aside  from  engineering  and 
economic  reasons,  to  condemn  all 
radiator  screens  designed  for  pur- 
pose? of  meaningless  decoration. 
They  are  not  the  true  solution  of  the 
problem  and  really  turn  direct  radia- 
tion into  a  hot-air  system  without 
air  supply.  Screening  is  a  sham,  and 
should  be  vigorously  opposed,  not 
mildlv  tolerated.  We  should  rather 
encourage  neat,  substantial  appear- 
ance, inconspicuous  finish  and  sim- 
plicitv  in  arrangement  of  radiation. 


Unsightly  bulk  can  often  be  reduced 
by  judicious  disposition  and  selec- 
tion of  the  luost  advantageous  style, 
or  by  delilx-rate  reduction  of  the  heat 
requirement,  such  as  using  double 
glass. 

When  direct  radiation  is  indi- 
cated, it  is  possible,  even  in  highly 
ornamental  and  formal  rooms,  to 
satisfy  the  artistic  sense  of  architects 
without  resorting  to  concealment.  It 
is  mainly  a  matter  of  judgment  as 
to  style  and  neatness  in  disposition, 
also  of  having  the  courage  of  one's 
conviction  in  arguing  with  the  client. 
Of  course,  the  public  must  yet  be 
educated  on  the  sanitary  points,  and 
the  engineer  mi  the  w'a}"s  and  means 
to  meet  the  situation.  The  present 
disinclination  to  expose  radiators  is 
mainly  due  to  the  shabby,  clumsy 
and  tasteless  treatment  that  now 
prevails. 

Radiating  surfaces  placed  over- 
head or  tight  against  walls  are  also 
objectionable.  They  are  never  dust- 
ed, excejjt  by  an  occasional  air  cur- 
rent, and  then  with  a  decided  effect 
on  the  air.  Fussy,  round-about  pipe 
connections  behind  radiators,  creat- 
ing dirt  corners  never  cleaned  out, 
are  too  often  seen  even  in  the  bet- 
ter class  of  buildings.  They  always 
contribute  to  stuffiness,  as  do  many 
styles  of  heating  surface  which  are 
designed  too  much  with  a  view  to 
saving  space  and  give  too  little 
chance  for  keeping  them  clean. 

As  will  be  pointed  out  later,  indi- 
rect heat  should  be  used  only  with 
certain  restrictions.  The  casings 
enclosing  the  stacks  should  never  be 
soldered  up,  or  provided  w^ith  a  hand 
hole  only.  At  least  one  full  side 
should  be  hinged  or  made  removable 
to  invite  occasional  inspection  and 
cleaning.  Air  filters  should  be  used 
in  cities  to  keep  out  the  dust  as  much 
as  possible.  In  general,  dust  pockets 
and  dirt  corners  must  be  avoided. 
They  are  objectionable  anywhere, 
as  a  latent  menace  to  health,  but  be- 
come at  once  an  active  agent  for 
mischief  in  connection  with  heat, 
which  brings  out  the  lurking  germs 
and  distributes  them  where  they  are 
most  likelv  to  do  harm. 
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TEMPERATURES   OF    HEATING   SURFACES 
SHOULD  BE  LOWERED 

The  second  point  of  importance 
is  the  lowering  of  the  temperature 
of  heating  surfaces,  both  with  a  view 
to  preventing  dry  distillation,  and 
for  reducing  the  intensity  of  air  cur- 
rents. Hot-water  heating  gives  the 
simplest  and  most  effective  means  to 
this  end.  With  the  piping  calcu- 
lated and  balanced  accurately  to  se- 
cure even  circulation  at  any  flow 
temperature,  it  gives  practically  a 
full  range  of  general  control  and 
makes  it  possible  to  carry  heat  strict- 
ly to  suit  the  weather. 

This  means  that  for  the  greater 
portion  of  the  heating  season  the 
temperature  of  heating  surfaces  need 
not  reach  the  point  at  which  decom- 
position is  beginning  to  be  felt.  In 
hospitals,  schools,  and  in  uther 
cases  the  surfaces  might  be  in- 
creased within  reasonable  cost  to 
keep  the  highest  flow  temperatures 
down  to  i6o°  F.  or  170°  F.,  so  that 
a  slight  formation  of  gas  could  only 
occur  under  extreme  conditions. 

With  hot-water  heat  applied  by 
clean,  well  distributed  radiation  it  is, 
therefore,  quite  feasible  to  eliminate 
practically  all  vitiation  of  room  air 
through  dust. 

This  is  the  reason  for  the  popular 
feeling  that  this  form  of  heat  does 
not  dry  the  air  as  much  as  steam. 
With  the  latter  it  becomes  all  the 
more  important  to  insist  on  the 
cleanest  form  of  surfaces,  and  to  re- 
duce the  working  pressure  or  tem- 
perature as  much  as  possible.  At 
best,  steam  heat  will  alwavs  be  less 
desirable  from  the  hygienic  point  of 
view.  Hot  air  furnaces,  to  be  toler- 
able at  all,  should  be  installed  of 
very  ample  sizes,  giving  the  desired 
heating  effect  without  excessively 
hot  surfaces. 

When  heating  by  warm  air, 
whether  furnace  or  indirect  stacks, 
the  registers  should  always  be  in 
vertical  position,  never  horizontal. 
Floor  registers,  especially,  are  dirt 
catchers  in  the  most  aggravating 
form,  throwing  up  the  dried  dust  and 
microbes  straight  into  one's  nose. 


OVERHEATING 

According  to  Fluegge,  the  proper 
attention  to  room  temperature  is 
hardly  second  in  importance  to  the 
benefits  of  ventilation  as  generally 
accepted.  He  has  demonstrated, 
that  overheating  is  just  as  injurious, 
if  not  more  so,  than  the  effect  of 
ordinary  foulness  of  air  due  to  lack 
i)f  renewal.  He  explains  this 
through  heat  congestion,  caused  by 
decreased  emission  from  the  human 
body,  with  a  consequent  disturbance 
of  certain  functions.  It  may  be  held, 
at  first  thought,  that  summer  heat 
would  be  equally,  if  not  more  in- 
jurious, but  the  conditions  arc  dis- 
tinctly different.  Lighter  clothing 
and  freer  air  circulation  usually  al- 
low of  much  greater  heat  emission 
by  evaporation,  except  in  the  hottest 
and  sultriest  weather  which  is 
known  to  be  a  tax  on  vitality  even 
for  short  periods.  In  crowded,  over- 
heated, though  ventilated  rooms, 
with  the  occupants  close  together, 
keeping  each  other  warm  by  their 
own  radiation,  and  wearing  heavier 
clothing,  the  heat  emission  from  the 
liuman  body  is  very  much  reduced. 

It  is  naturally  difficult  to  de- 
termine the  relative  bearing  of  foul- 
ness and  of  overheating,  each  de- 
pending so  much  on  the  degree  and 
also  on  humidity,  but  the  fact  re- 
mains that  overheating  has  been 
shown  to  be  injurious  in  itself  and 
is  apt  to  be  more  so  when  combined 
with  foul  air,  humidity  and  with 
pollution  through  unsanitary  heat- 
ing apparatus.  Equable,  moderate 
temperature  is,  therefore,  one  of  the 
primary  hygienic  requirements. 

The  logical  way  of  meeting  it  is 
effective  heat  control,  not  only  to 
suit  the  weather,  but  to  take  care  of 
the  heat  from  occupancy.  With 
steam  heat,  which  does  not  lend  it- 
self readily  to  central  regulation, 
automatic  devices  for  individual 
rooms  are  necessary  in  rooms  occu- 
pied by  a  number  of  persons  who  are 
not  expected  to  pay  attention  to  the 
heating  service.  In  other  cases 
some  form  of  graduated  hand  con- 
trol of  local  radiation  mav  be  suf- 
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ticient.  Sometimes  fair  service  can  sorb  it  from  the  body.  Thus  we  need 
be  obtained  by  the  use  of  long  dis-  less  clothing  on  a  sunny  day  than  in 
tance  devices,  facilitating  better  cloudy  weather,  with  equal  air  tem- 
control  of  a  plant  by  the  engineer  peratures.  This  is  so,  because  radi- 
from  a  central  point.  With  hot  ant  heat  will  pass  through  the  air 
water  heating,  automatic  regulation  and  to  its  destination,  without  ap- 
is desirable,  mainly  in  rooms  that  preciably  raising  its  temperature, 
will  be  crowded  on  occasion.  On  the  Incidentally,  it  will  be  understood, 
whole,  it  is  easiest  with  that  system  tliat  air  is  not  spoilt  by  the  heat  rays, 
to  maintain  equable  conditions.  Still  but  by  convection,  or  contact  alone, 
better  results  could  be  obtained  by  For  these  reasons  a  room  is  apt  to  be 
using  gas  for  fuel  in  house  heating  most  comfortable  if  the  bulk  of  its 
lioilers,  as  is  done  for  bath  heaters,  walls  is  thoroughly  warmed  by  con- 
The  additional  operating  expense  is  tinuous  heating  service,  but  the  air 
no  longer  prohibitive  in  view  of  the  be  kept  relatively  cool  by  occasional 
saving  in  labor  and  other  advan-  opening  of  windows  or  by  a  con- 
tages.  This  combination  of  gas  stant  inflow  of  sweet,  uncontamin- 
with  hot-water  heat  should  be  the  ated  air  not  heated  beyond  room 
ideal  domestic  plant  of  the  future,  temperature.  This  idea  of  warming 
In  this  connection  it  is  well  to  the  walls,  or  the  structure,  rather 
remember  that  the  best  heat  regu-  than  the  air  within,  is  conducive  to 
lation  is  often  set  at  naught  by  some  equable  conditions,  and  reduces  the 
extraneous  heat  source,  such  as  a  tendency  to  overheating,  by  the  heat 
hot  flue,  or  a  warm  floor.  All  such  sources,  as  well  as  by  the  air  supply, 
cases  should  be  looked  out  for  in  as  each  can  be  regulated  effectively, 
planning  and  taken  care  of.  and  will  not  interfere  with  the  other. 
COOL  AIR  IS  MORE  WHOLESOME  TO  Warmer  room  air,  on  the  other  hand, 
BREATHE  ])roduces  a  lower  percentage  of  rela- 
Aside  from  the  desirability  of  ^'^e  humidity,  and  naturally  tends 
avoiding  excess  of  heat,  there  is  still  "lore  to  excessive  dryness  and  dust 
another  lesson  in  Fluegge's  findings.  p"llution  by  heatmg. 
It  is  well  known  that  a  considerable  For  the  same  reasons  it  appears 
portion  of  the  heat  emitted  bv  a  hu-  ^o  be  more  advantageous  to  utilize 
man  body  is  contained  in  the  ex-  ^'le  radiant  heat  of  direct  surfaces, 
haled  air.  Cooler  air  inhaled  means  rather  than  the  heat  emitted  by  con- 
increased  emission  owing  to  addi-  vection.  This  would  favor  the  selec- 
tional  heat  necessarv  to  raise  it  to  ^lon  of  low,  widely  spaced,  flat  radia- 
the  temperature  of  the  body.  If  the  tion,  which  is  generally  also  more 
air  is  cool  and  sweet  besides,  it  will  sanitary. 

be  inhaled  more  freely  and  stimulate  cooL  air  and  radiant  heat  vs.  hot 
functions.  Hot  and  dusty  air  makes  air 
more  labor  in  breathing,  gives  less  The  theory  of  warm  walls  and  cool 
oxygen,  if  only  for  the  same  volume,  air  also  points  towards  the  ideal  for 
and  keeps  circulation  below  the  nor-  the  solution  of  all  heating  and  ven- 
mal.  It  follows  that  the  lowest  air  tilating  problems,  that  is,  to  repro- 
temperature  compatible  with  com-  duce  for  indoor  life  those  atmos- 
fort  is  the  most  rational.  We  all  pheric  conditions  which  we  know  to 
know  that  the  indoor  temperature  at  be  most  pleasant  and  wholesome.  A 
which  one  may  feel  comfortable  va-  direct  system  with  continuous  ser- 
ries  considerably,  according  to  the  vice,  with  moderately  warm,  well 
temper  of  the  occupants,  with  the  distributed,  clean  surfaces  giving 
relative  humidity  and  other  condi-  more  heat  by  a  mild  radiation  than 
tions.  But  our  sense  of  comfort  is  by  convection,  combined  with  a  tem- 
probably  affected  quite  as  much  by  pered  air  supply  in  some  sanitary 
the  temperature  of  the  surrounding  form,  will  certainly  be  the  near- 
objects,  as  they  radiate  heat  or  ab-  est    approach    to    the    mild    radiant 
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heat  of  the  sun  and  cool  bracing  air. 
Any  apparatus  using  fresh  air  as  a 
heat  carrier  will  produce  the  op- 
posite effect,  resembling  more  the 
enervating  sirocco,  or  warm,  cloudy 
weather.  In  any  event,  such  appara- 
tus necessarily  gives  warmer  air  and 
cooler  walls  since  it  is  the  air  that 
must  heat  the  walls.  Besides,  the 
higher  the  incoming  air  must  be 
heated,  the  more  it  will  lose  of  its 
natural  sweetness.  Hot  air  heating 
also  tends  to  produce  strata  of  warm- 
er air  overhead  and  cooler  air  near 
the  floor,  a  condition  which  is  unde- 
sirable from  the  h}gienic  as  well  as 
the  economical  point  of  view.  Again, 
the  problem  of  controlling  the  heat 
without  either  disturbing  the  air 
supply  or  causing  other  discomforts 
is  decidedly  more  complex. 

There  are  instances,  of  course, 
where  heating  by  air  may  be  indi- 
cated, or  permissible.  The  indirect 
method,  however,  should  be  resorted 
to  only  in  such  cases  where  the  heat 
requirement  is  relatively  small,  so 
that  the  air  supply  need  not  be 
warmed  to  an  undesirable  degree 
which  will  spoil  it  for  purposes  of 
ventilation.  The  same  amount  of 
heat  may,  of  course,  be  obtained 
with  smaller  volumes  at  higher  tem- 
perature as  with  larger  volumes  at 
lower  temperatures,  but  the  best  au- 
thorities agree  that  it  should  not  be 
brought  into  a  room  at  more  than 
iio°  F.  Rietschel  puts  it  at  104°  F. 
This  is  a  severe  limitation  for  condi- 
tions maintaining  here.  About  120° 
F.  would  seem  justified.  In  cases 
where  it  would  still  result  in  exces- 
sive volumes  it  is  nearly  alwavs  ad- 
visable and  proper  to  reduce  the  heat 
requirement  by  extra  protection. 

The  indirect  svstem  is  often  in- 
stalled with  the  idea  of  securing  bet- 
ter ventilation  than  is  expected  by 
direct  heat  alone.  As  a  matter  of 
fact,  the  air  renewal  in  either  case 
depends  largely  on  the  natural  out- 
ward leakage  afforded  bv  the  struc- 
ture and  the  draught  power  of  anv 
vent  flues  available.  The  inward 
leakage  in  one  case  comes  through 
the     register,     in     the     other     case 


through  walls  and  windows.  The 
latter  air  is  apt  to  be  sweeter  and 
purer  than  that  from  the  stacks. 
Moreover,  the  window  ventilation 
can  be  increased  without  stopping 
the  heat  supply  from  radiators  while 
the  draught  in  a  hot  air  flue  is  liable 
to  be  reversed  under  wind  action 
when  heat  is  most  needed.  The  idea 
of  better  ventilation  through  hot  air 
heating  is,  therefore,  nearly  always 
a  delusion. 

On  the  whole,  the  use  of  the  indi- 
rect method  should  be  discouraged, 
especially  where  a  constant  air  sup- 
ply of  given  volume  is  not  essential. 
In  cases  where  direct  radiation  is 
absolutely  objected  to,  there  are 
other  means  of  meeting  the  situa- 
tion, for  those  who  have  command 
of  the  subject.  Unfortunately,  it 
would  lead  beyond  the  scope  of  this 
article  to  go  into  the  various  possi- 
bilities. 

Direct-indirect  heating,  with  the 
air  inlets  back  of  radiators,  is  also  ad- 
versely affected  by  wind  and 
weather,  giving  less  air  when  most 
is  needed.  Proper  control  of  tem- 
perature becomes  almost  impossible 
without  shutting  the  inlets,  which  is 
the  usual  fate  of  these  devices.  A 
more  satisfactory  solution  in  some 
cases  may  be  found  in  the  use  of 
very  small  sash  ventilators,  admit- 
ting fresh  air  directly,  in  as  many 
places  as  possible,  deflecting  and  dif- 
fusing it.  and  thus  keeping  the  room 
air  sweeter  and  cooler,  with  comfort 
depending  on  the  radiant  heat  pro- 
vided. 

In  general,  radiant  heat  is  best  ap- 
plied by  hot  water  radiation,  which 
has  an  average  temperature  of  only 
130°  to  140°  F.,  and  is  rarely  unpleas- 
ant. With  steam  heaters,  the  radia- 
tion is  usually  too  intense  and  too 
concentrated,  and  should  be  modified 
by  greater  division  of  surface. 

HYGIENE  IN  VENTILATING 

One  cannot  discuss  hygiene  in 
heating  without  touching  on  the 
same  principles  a^;  applied  to  modern 
ventilating  apparatus;.  Even  though 
each  should  act  independently,  one 
may   spoil    the   result   of   the  "other, 
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hence  they  must  be  treated  in  har- 
mony. The  first  point  to  be  borne  in 
mind  when  designing  ventilating  ap- 
paratus, more  especially  an  air  sup- 
ply system,  is  again  salubrity.  This 
must  not  only  be  made  possible,  or 
probable,  but  compulsory  or  auto- 
matic, inasmuch  as  the  air  passages 
are  necessarily  out  of  sight  and 
therefore  only  too  apt  to  be  neglect- 
ed. In  order  to  prevent  dead  spaces, 
which  form  eddies  in  the  current  and 
create  dust  pockets,  smooth  clean 
metal  or  tile  ducts  should  lead  di- 
rectly from  outdoors  to  the  temper- 
ing surfaces  and  fans,  and  from  the 
same  to  the  Hues  and  registers.  All 
passages  should  be  of  sizes  to  assure 
a  fair  velocity  of  the  air  current  th^t 
will  not  allow  any  accumulation  of 
dust  and  foreign  matter  at  any  point, 
from  intake  to  room.  Tempering 
surfaces  should  also  be  spaced  for 
a  fair  speed,  and  should  be  of  the 
kind  that  will  present  a  smooth  sur- 
face, completely  swept  by  the  air  cur- 
rent. Ihe  entire  system  in  fact 
should  be  designed  with  the  idea  of 
sweeping  itself,  or  making  it  "clean 
as  a  whistle."  This  is  recommended 
not  only  with  the  idea  of  avoiding 
all  possible  contamination  but  also 
in  order  to  preserve  the  natural 
sweetness  of  the  air.  which  is  al- 
ways destroyed  in  contact  with  or- 
ganic dust  stirred  up  by  the  unavoid- 
able motion.  Moderate  temperature 
of  the  stacks  for  warming,  higher 
speed  in  passing  the  surfaces,  and 
lowest  practicable  temperature  of  the 
air  supply  will  always  tend  to  pre- 
serve its  ozone  and  oxygen,  that  is, 
its  life  and  wholesomeness. 

These  leading  ideas  should  be  car- 
ried out  just  the  same,  if  the  air  is 
filtered,  washed,  humidified  and 
ozonized.  Cleanliness  cannot  hurt 
the  treatment,  but  will  often  help  it. 
In  fact,  all  means  should  first  be  ex- 
hausted to  secure  fair  results  by  sal- 
ubrity. Artificial  "air  conditioning." 
as  it  is  called,  should  be  reserved  for 
meeting  severe  conditions  or  unusual 
requirements,  that  is,  when  it  is  de- 
sired to  improve  upon  the  outer  air 
for  special  reasons.     This  refers  es- 


pecially to  moistening,  which  is  rare- 
ly needed,  if  the  air  supply  is  pure 
and  cool. 

Ozone  should  not  be  regarded  as 
a  substitute  for  ventilation,  as  it  does 
not  supply  all  the  elements  required. 
It  should  be  used  only  to  help  in  re- 
lieving extreme,  intense  vitiation 
that  would  call  for  excessive  air  vol- 
umes. 

Preventi\e  medicine  should  be 
used  in  ventilating  work  not  only  in 
ap])lying  hygiene,  since  poor  en- 
gineering may  oft'set  the  effort  at 
sanitation.  It  is  only  necessary  to 
point  out  that  there  are  frecjuent 
chances  for  pollution  of  room  air 
from  outside  sources  not  under  con- 
trol, which  may  spoil  the  results,  un- 
less taken  care  of.  Lack  of  provi- 
sion, for  instance,  for  effective  re- 
moval of  odors  from  kitchens,  toilets, 
wardrobes,  in  other  jiarts  of  the  same 
building  almost  inevitabl)-  make 
themselves  felt.  It  would  lead  too 
far  to  go  into  all  these  probabilities, 
but  in  general  it  is  necessary  to 
realize  that  highest  efficiency  de- 
pends on  good  engineering  as  well 
as  on  sanitation. 

cAPAcrrv  IS  not  the  only  require- 
ment 

The  mere  capacity  of  an  appara- 
tus to  heat,  and  to  effect  a  certain 
renewal  of  air,  should  no  longer  be 
the  only  criterion  of  performance. 
The  sanitary  requirements  must  re- 
ceive equal  consideration,  if  the  best 
results  are  to  be  obtained.  It  will  be 
conceded  that  the  average  practice  in 
the  planning  and  installation  of  ap- 
paratus is  still  deficient  in  these  re- 
spects. Indeed,  probably  the  best 
chances  for  improvement  in  this 
field  at  the  present  time  may  be 
founrl  in  the  application  of  hygiene. 
In  any  event,  due  attention  to  this 
subject  is  more  likely  than  anything 
else  to  prevent  such  extrem.es  as  the 
establishment  of  open-air  schools.  It 
will  also  tend  to  overcome  the  fre- 
quent opposition  to  modern  ways  of 
heating  and  to  artificial  ventilation 
on  the  part  of  the  medical  profes- 
sion, which  has  no  doubt  its  basis  of 
justificatior.     As  a  general   concln- 
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sion  it  may  be  stated  that  the  pre-      can  only  increase  the  efficiency  and 
ventive  sanitary  measures  advocated      usefulness  of  modern  installations. 


DusSt  in  City  A.tr 

Bv  Dr.  George  A.  Soper 


Speaking  recently  before  the  Bos- 
ton Society  of  Civil  Engineers,  Dr. 
George  A.  Soper,  who  is  president 
of  the  Metropolitan  Sewerage  Com- 
mission of  New  York,  gave  some 
timely  and  important  acts  regarding 
his  observations  of  the  condition  of 


:ind  colds  which  most  of  us  experi- 
ence every  winter. 

It  is  probably  the  very  common- 
ness of  the  dust  evil  which  makes  us 
so  indilTercnt  to  it,  as  we  must 
frankly  confess  ourselves  to  be.  We 
forget  that  it  is  composed  of  the  ofF- 


the  air,  especially  in  the  subways  of      scourings  of  our  bodies  and  the  wear 
New  York.       Dr.  Soper  makes  the      and  tear  of  our  clothing,  habitations. 


broad  statement  that  he  never 
found  any  dust  in  the  city  of  New 
York  that  did  not  have  iron  in  it. 
The  principal  features  of  his  ad- 
dress are  given  herewith : 

Closely  associated  with  the  bac- 
teria in  the  causation  of  diseases  are 
the  solid  particles  which  air  con- 
tains in  the  form  of  dust.  A  com- 
mittee to  which  I  happen  to  belong 
was  appointed  by  the  .\mcrican 
Public  Health  Association  to  draw 
up  standard  methods  for  the  analy- 
sis of  air,  and  reported  that  the 
physical  properties  of  the  atmos- 
phere are  of  more  consequence  to 
health  than  the  chemical  or  bac- 
teriological constituents,  meaning 
thereby  to  place  emphasis  upon  the 
importance  of  temperature  and  hu- 
midity, and  especially  upon  the 
presence  of  dust,  which  contami- 
nated air  often  contains. 

Dust  is  directly  or  indirectly  the 
greatest  enemy  of  man.  Aside  from 
the  enormous  cost  involved  in  the 
continuous  warfare  which  is  waged 
against  it  for  the  sake  of  mere  clean- 
ness, dust  is  dangerous  to  breathe.  It 
is  dangerous  to  breathe,  not  so  much 
on  account  of  the  microbes  which  it 
contains,  as  because  it  is  dust. 
Physiologists  assert  that  nothing  so 
predisposes  the  delicate  structures 
of  the  nose,  throat  and  lungs  to  in- 
vasion by  microbes  of  respiratory 
diseases  and  we  can  all  bear  testi- 
mony to  the  irritating  and  aggravat- 
ing effect  which  a  dust-laden  atmos- 
phere   produces    upon    sore    throats 


shops,  factories  and  streets,  not  to 
mention  the  comminuted  refuse  of 
our  kitchens  and  the  dessicated  ex- 
crt-mcnt  of  horses  upon  the  public 
highways. 

We  arc  too  indifferent  to  the  way 
in  which  it  floats  in  and  out  of  our 
houses  and  contaminates  the  food 
we  eat,  the  water  we  drink  and  the 
air  we  breathe. 

grinders'  rot 

Sanitarians  have  given  much  at- 
tention to  dust,  and  have  divided  it 
into  several  classes  according  to  its 
harmful  effects  upon  the  human  or- 
ganism. In  the  dusty  trades,  so 
called,  the  most  destructive  dusts 
are  those  whose  composition  is  most 
unlike  the  soft  and  yielding  struc- 
ture of  the  respiratory  apparatus. 
The  grinding  and  polishing  of 
metals,  and  the  cutting  of  hard 
stone,  are,  because  of  their  dust, 
among  the  most  hazardous  occupa- 
tions in  which  a  person  can  engage. 

"Grinders'  rot"  is  a  name  popu- 
larly employed  for  the  tuberculosis 
which  commonly  affects  knife  grind- 
ers before  middle  age.  Pneumo- 
koniosis  is  a  longer  and  more  scien- 
tific term  by  which  the  medical  pro- 
fession designates  diseases  of  the 
lungs  brought  on  by  dust  of  what- 
ever kind. 

There  are  many  dusty  occupa- 
tions, each  with  a  startling  mortality 
peculiar  to  itself.  Upon  investiga- 
tion, the  immediate  cause  of  death 
is  always  found  to  be  the  same — 
ttibercuio'siQ    and    pneumonia.      The 
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direct  cause  of  death  is  disease  con- 
tracted from  germs  thrown  oflf  per- 
haps by  a  fellow  workman ;  the  in- 
direct cause  is  a  pair  of  lungs  which 
have  lost  their  normal  resilience  and 
peculiar  spongy  texture  and  have 
taken  on  a  hard  consistency  and 
dull,  somber  hue  from  the  dust 
which  they  have  absorbed.  The 
lungs  of  coal  miners  are  black,  the 
lungs  of  men  and  women  who  have 
lived  for  some  years  in  cities  are 
gray,  and  the  lungs  of  country  peo- 
ple are  a  bright,  healthy  red. 

Such  being  some  of  the  conditions 
of  contaminated  air,  let  us  glance 
for  a  moment  at  their  remedy.  We 
have  found  that  the  contamination 
of  air,  whether  chemical,  microbic 
or  particulate,  is  due  to  its  employ- 
ment in  some  way  for  the  use  and 
convenience  of  man.  Air  becomes 
polluted  just  as  water  becomes  pol- 
luted. In  each  case  a  fundamental 
requirement  of  sanitary  science  is 
ignored.  From  its  controlling  im- 
portance and  universal  application 
we  may  term  this  requirement  the 
cardinal  law  of  sanitation.  This  law 
demands  that  waste  products  shall 
be  carried  promptly  from  their 
source,  kept  always  within  control 
and  be  inoffensively  disposed  of. 

It  is  more  difficult  to  observe  this 
law  in  dealing  with  air  than  with 
water,  and  in  no  branch  of  sanita- 
tion will  it  be  found  possible  to  obey 
it  perfectly.  It  is.  nevertheless,  our 
duty  to  keep  its  provisions  promi- 
nently in  mind,  for  no  substantial 
success  can  be  accomplished  other- 
wise. 

If  the  waste  products  of  our  fur- 
naces and  our  factories  were  to  be 
kept  under  control  until  they  were 
utilized  or  otherwise  destroyed,  con- 
sider for  a  moment  the  immense  sav- 
ing in  money  and  human  life  which 
would  result.  If  persons  sick  witji 
the  lesser  respiratory  diseases,  not 
to   mention    consumptives,   were   to 


isolate  themselves  as  much  as  practi- 
cable, or,  at  least,  refrain  from  visit- 
ing crow^ded  assemblages,  consider 
the  enormous  saving  in  life  and 
health  which  would  follow.  If  the 
filthy  dust  of  our  streets  were  to  be 
kept  from  our  lungs  by  efficient 
methods  of  street  cleaning,  con- 
sider the  progress  in  decency  and 
order,  not  to  mention  health,  which 
this  reform  would  accomplish. 

PRODUCTION     OF     DUST     ON     THE     IN- 
CRE.\SE 

The  conservation  of  health  has  no 
better  field  for  effective  operation 
than  systematic  warfare  against 
dust.  With  one  notable  exception, 
the  use  of  oil  on  thoroughfares  and 
railroads,  no  new  method  of  com- 
bating this  evil  has  been  developed 
by  sanitary  science  in  recent  years, 
while  the  quantities  of  dust  pro- 
duced and  the  harm  which  it  has 
done  have  enormously  increased 
with  the  growth  of  our  cities.  As 
matters  stand,  the  greatest  dust 
scavenger  is  the  atmosphere.  Into 
it  we  cast  the  dust  of  our  houses 
with  the  same  heedlessness  with 
which  we  dump  our  sewage  into  the 
water  courses.  We  do  not  stop  to 
think  that  this  air  must  serve  to 
ventilate  our  dwellings  and  shops, 
anrl  the  lungs  of  our  children  and 
ourselves. 

IRON    RUST 

I  found  that  there  was  produced 
in  the  New  York  subway  one  ton  of 
dust  for  every  mile  every  month 
from  the  brake  shoes  alone.  At  about 
the  same  time  I  estimated  there  was 
produced  about  a  ton  a  mile  a  month 
on  the  elevated  roads  of  New  York. 
I  did  not  take  into  account  the  wear 
on  the  rails  or  on  the  wheels.  But 
so  great  was  the  wear  on  the  rails 
in  the  subway  that  the  Tnterboro 
Company  had  a  special  steel  made 
for  the  rails.  They  got  tired  of  re- 
newing them. 


(To  Be  Continued) 
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OUR  ATTENTION  has  been 
called  to  a  singular  omission  in 
some  of  the  f)ublishcd  copies  of  the 
Pennsylvania  compulsory  ventilation 
law.  This  law,  after  reciting  the 
general  conditions  that  shall  obtain 
in  school  buildings  costing  more 
than  $4,000,  specifies  that  such 
"school-houses  shall  have  in  each 
classroom  at  least  15  sq.  ft.  of  floor 
space  and  not  less  than  200  cu.  ft.  of 
air  space  per  pupil  and  shall  provide 
for  an  approved  system  of  indirect 
heating  and  ventilation,  by  means  of 
which  each  classroom  shall  be  sup- 
plied with  fresh  air  at  the  rate  of  not 
less  than  30  cu.  ft.  per  minute  for 
each  pupil  and  warmed  to  maintain 
an  average  temperature  of  70°  F. 
during  the  coldest  weather." 

The  omission  referred  to  is  the 
word  "indirect,"  which,  as  will  be 
readily  seen,  makes  a  very  decided 
diflFerence  in  the  type  of  heating  ap- 
paratus permissible  for  such  build- 
ings. Those  of  our  readers  who  have 


IN  \'JM\\  of  the  interesting  agita- 
tion now  going  the  rounds  cham- 
])i<)ning  the  efficacy  of  up-draft  ven- 
tilaliuii,  as  well  as  recirculating 
methods,  it  will  be  refreshing,  we 
are  sure,  t(^  our  readers  to  note  the 
views  in  this  issue  of  an  expert  w  ho 
comes  very  close  to  the  heart  of  the 
matter  in  his  discussion  of  "What  is 
the  Matter  with  Modern  Heating 
Practice?" 

1  he  art  of  ventilation  may  be  mak- 
ing slow  progress,  Imt  its  elements, 
at  least,  are  pretty  well  established. 
The  ])resent  agitation  is  strongly 
reminiscent  of  the  earliest  days  of 
the  art  when  most  of  the  schemes 
now  proposed  were  subjected  to  ex- 
haustive tests,  the  results  of  which 
are  of  permanent  record.  It  is  rather 
by  fixing  attention  on  such  phases 
of  the  subject  as  are  discussed  in  the 
article  referred  to  that  real  progress 
'-  t'.  l)c  attainefl. 


IN  a  discussion  on  "The  Location 
of  Direct  Radiators,"  by  Frederick 
Lhe  before  the  (Uriti.sh)  Institution 
<^'i'  Heating  and  Ventilating  Engineers 
am]  appearing  in  Tiif.  HEATrxr,  and 
Ventilating  Magazine  for  Decem- 
ber. Mr.  Dye's  name  was  inadver- 
tently spelled  "Nye."  Mr.  D>e  is  a 
well-known  author  of  a  number  of 
works  on  heating  and  plumbing,  in- 
cluding "Plumbing  and  Sanitation," 
"Warming  Buildings  by  Hot  W  ater," 
"Steam  Heating,"  "Hot  Water  Sup- 
ply," and  "Popular  Engineering.  " 
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Legal  Deci^ion^ 


VVm.  H.  Curtin  Mfg.  Co.  vs.  Jaeckel, 
New  York  Appellate  Division,  125  N.  Y. 
Supp.   loio. 


Contract  Completed  by  Third  Party 

In  an  action  for  a  balance  for  furnish- 
ing and  installing  a  heating  plant  in  a 
house  it  appeared  that  the  owner  had 
given  the  contract  to  a  third  person,  who 
defaulted.  The  plaintiff,  who  had  the 
contract  for  the  plumbing  of  the  house, 
was  asked  to  complete  the  heating  plant. 
The  owner  insisted  that  the  plaintiff  as- 
sumed the  original  contract,  including 
the  price.  The  plaintiff  insisted  that  he 
only  agreed  to  install  the  plant,  thus 
completing  the  contract,  but  without  anj' 
agreement  as  to  the  price.  Upon  the 
trial  he  elected  to  recover  the  reasonable 
value.  There  was  a  sharp  conflict  in  the 
evidence  as  to  the  terms  of  plaintiff's 
agreement,  but  the  court  found  in  his 
favor  that  there  was  no  agreement  as  to 
price,  and  for  the  reasonable  value  of 
the  labor  and  material.  On  appeal  the 
court's  findings  were  held  to  be  justified 
by  the  evidence. 

Chas.  Wilkins  &  Co.  vs.  Sublette,  Min- 
nesota Supreme   Court. 

Extra   Work    Not    Included    in    Contract 

for   Installation   of   Steam 

Heating   Plant 

In  this  case,  which  was  an  action  for 
goods  sold,  it  appeared  that  the  plaintiff 
furnished  some  patent  valves  on  the 
risers  of  a  steam  heating  plant  in  the 
defendants'  property.  As  to  this  there 
was  no  dispute.  The  plaintiff  furnished 
these  goods  on  an  order  of  the  defend- 
ants' architect,  and  their  reasonable 
value,  according  to  the  proof,  was  $50. 
The  defendants  claimed  that  while  they 
directed  the  arcliitect  to  order  the  in- 
stallation of  the  goods,  they  thought  the 
work  was  covered  by  another  contract 
between  them  and  the  plaintiff  for  the 
installation  of  a  general  stearn  heating 
plant. 

No  provision  was  made  for  the  instal- 
lation of  the  valves  in  the  original  con- 
tract between  the  plaintiff  and  the  de- 
fendants. Therefore  the  work,  if  or- 
dered by  the  defendants,  was  extra  work 
unquestionablv.  The  defendants  gave 
evidence  tending  to  show  that  they  had 
requested  their  architect  to  make  pro- 
vision for  the  valves  in  the  original  con- 
tract: but  as  no  such  provision  was  actu- 
ally made,  it  was  held  that  they  could 
not  defeat  the  right  of  the  plaintiff  to 
recover  for  work  and  materials  furnished 
by  their  order,  simply  because  their 
architect  had  omitted  to  follow  out  their 
wishes  in  the  preparation  of  his  plans 
and  specifications  for  work  to  be  done 
under  the  original  contract. 


Building  Contractors'   Failure  to  Install 
Ventilators  Where  Not  Intentional 

The  contractor  for  tlie  erection  of  a 
schoolhouse  sued  on  quantum  meruit  for 
work  and  materials  furnished  therefor. 
The  defense  was  that  the  bnilding  was 
to  be  erected  according  to  plans  and 
specifications  and  that  the  contractor 
had  failed  to  follow  them  in  that  he  did 
not  install  ventilators.  It  was  held  that 
it  was  a  question  of  fact  for  the  jury 
whether  the  omission  of  the  ventilators 
was  intentional  and  willful.  If  it  was 
not,  the  plaintiff  was  Iicld  to  be  entitled 
to  recover  for  the  labor  and  material  he 
had  furnished,  less  any  deduction  that 
might  be  made  on  account  of  the  venti- 
lators. Their  absence  was  not  a  struc- 
tural defect  and  thev  could  be  easilv  sup- 
plied after  the  building  wa.s  erected.  The 
picture  from  which  the  plaintiff  first  fig- 
ured the  cost  of  the  school  building 
showed  no  ventilators  at  all.  Although 
his  contract  called  for  them  his  alleged 
reliance  on  the  permission  of  a  school 
trustee  to  omit  them,  though  unauthor- 
ized, would  jtistify  the  jury  in  saying 
that  there  had  been  no  intentional  de- 
parture  from    the    specifications. 

Smith  vs.  Russell.  New  York  Appellate 
Division.   12-;   N.   Y.   Supp.  9.'2. 


Interpretation     of     Contract     to     Install 
Heating   Plant 

.\  contract  to  install  a  heating  plant, 
which  provides  that  the  contract  shall 
be  for  "a  complete  and  perfect  job,  even 
though  every  item  required^  to  make  it 
such  is  not  speciallv  noted  in  the  draw- 
ings or  these  specifications."  and  that 
the  contractor  "shall  furnish  all  labor, 
tools  and  appliances  necessary  to  com- 
plete his  work  according  to  these  speci- 
fications, and  shall  perform  his_  work  in 
a  true  workmanlike  manner  in  every 
particular  and  thus  provide  the  building 
with  a  durable  and  mechanically  perfect 
system,"  does  not  require  the  contractor 
to  improve  upon  the  plans  in  order  to 
make    a   mechanicallv    perfect    svstem. 

Ruddy  vs.  McDonald,  Illinois  Supreme 

Court. 

• 

Two    Expositions   in    California   in    1915 

California  is  planning  to  hold  two  ex- 
positions in  1915.  One  will  be  the  Pan- 
ama-California Exposition  in  San  Diego, 
ostensibly  in  commemoration  of  the 
completion  of  the  Panama  Canal  but 
practically  as  a  means  of  exploiting  the 
resources  and  opportunities  of  the 
Southwest,  Mexico,  Central  and  South 
America.  San  Diego  is  the  first  port  of 
call   in  United   States  territory  north  of 
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the  Panama  Canal  on  the  Pacific  Coast 
and  it  is  the  nearest  point  on  Pacific  tide 
water  for  the  cities  of  the  middle  west 
and  the  southern  states. 

John  C.  Olmsted,  senior  member  of 
the  Boston  firm  of  architects,  is  in  San 
Diego,  under  contract  to  design  the  gen- 
eral character  of  the  permanent  build- 
ings of  the  Panama-California  Exposi- 
tion and  to  advise  regarding  the  land- 
scape features  of  Balboa  Park,  which  is 
to  be  the  site  of  the  exposition. 

The  other  exposition  is  to  be  held  in 
San  Francisco  and  will  be  known  as  the 
Panama-Pacific  International  Exposi- 
tion. The  present  plan  is  to  use  the 
water  front  and  Telegraph  and  Rincon 
Hills  for  the  exposition,  on  which  it  is 
proposed  to  spend  $17,500,000.  Many  of 
the  buildings,  if  the  water  front  site  is 
selected,  will  be  of  a  permanent  charac- 
ter. The  interesting  feature  of  the  pres- 
ent plans  is  that  the  exposition  as  pro- 
posed suggests  a  miniature  map  of  the 
entire   Panama  Canal. 


Current  Heating  and  Ventilating  Litera- 
ture 

Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  ventilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  .^nd  Venti- 
lating Magazine  on  receipt  of  the  stated 
price. 

Central  Stations. — Central  Station  at 
Newcastle,  Ind.  Osborn  Monnett.  Il- 
lustrated description  of  the  mechanical 
equipment  of  a  small  central  power  and 
heating  station.  1200  w.  Power — Nov,  8, 
1910.     20C. 

Electric  Power  Supply  on  the  North- 
East  Coast. — Illustrates  and  describes 
stations  utilizing  waste  heat  and  gas. 
2800  w.  Ir  &  Coal  Trds  Rev — Nov.  4.  1910. 
Serial,     ist  part.     40c. 

Dust  Collecting.^ — The  Extraction  and 
Collection  of  Dust  in  Manufacturing  Op- 
erations. Describes  the  Cyclone  Re- 
form wet  .'System,  and  Simon  dust  col- 
lectors.    2100  w.  Engr.  Oct.  28,  1910.  40c. 

Friction  Losses  in  Pipes. — Frictonal 
Losses  in  Small  .\ir  Pipes.  Elmo  G.  Har- 
ris. Gives  experimental  data  upon  the 
use  of  compressed  air  in  small  pipes,  and 
coefficients  of  friction  recommended  for 
practice,  iioo  w.   Min  Sc — Nov.  19,  1910. 

20C. 

Heating  Government  Bitilpings, 
Washington-. — United  States  Capitol  and 
Congressional  Buildings.  Describes  the 
heating,  Ighting  and  power  plant  for  the 
Government  Buildings  at  Washington. 
2300  w.  F.l  Rev  &■  W  Electn^Nov.  26, 
1910.     20C. 

The  Heating  of  Factory  Buildings.  Os- 


car E.  Perrigo.  Shows  the  advantage* 
of  tlie  positive  heated  air  system  and  de- 
scribes a  tj'pical  installation.  3600  w.  Ir. 
Tr   Rev — Nov.   10,   1910.    20c. 

Mechanical  Plants. — Mechanical  Fea- 
tures of  the  Blackstone  Hotel.  Illus- 
trates and  descrbes  the  heating,  ventila- 
tion and  air  cooling  of  this  new  hotel  in 
Chicago.  3500  w.  Met  Work — Nov.  12, 
1910.     20C. 

The  Power  Plant  and  Heating  System 
of  the  Soldan  School.  The  Soldan  High 
School,  St.  Louis,  is  a  3-stnr}'  and  base- 
ment structure,  accommodating  1,600  pu- 
pils. Illustrated  description  of  the  me- 
chanical equpment  for  heating,  ventilat- 
ing, lighting,  and  supplying  power  for 
manual  training  and  other  uses.  1200  w. 
Eng  Rec — Nov.  12,  1910.     20c. 

Power  Plant  of  McCormick  Building. 
Osborn  Monnett  Illustrated  description 
of  the  mechanical  equipment  of  this  20- 
story  building  in  Chicago.  1800  w.  Pow- 
er—  Nov.    I,    1910.     20C. 

Shop  Heating.— The  Heating  of  Fac- 
tory Buildings.  Oscar  E.  Perrigo.  Ex- 
plains the  advantages  of  the  positive 
heated  air  system,  describin-  a  typical 
installation.  Ills.  3000  w.  Ir  Trd  Rev  - 
Nov.    10,    loio.     20C. 

Steam  Piping. — Design  and  I'rcction  of 
Steam  Piping.  Francis  H.  Davies. 
States  the  fundamental  principles  to  l)e 
followed  in  properly  laying  out  a  piping 
system  and  discusses  materials  to  be 
used  to  conform  to  good  practice.  4400 
w.   Power — Nov.   15.  1910     20c. 

Power  Plant  Piping.  Charles  L.  Hub- 
bard. Deals  with  the  subject  of  exhaust 
piping.     3000  w.  Steam — Nov.    lOio.     20c. 

Ventilating  Fan.^ — Starting  a  Ventilat- 
ing Fan  .Vutomatically.  S.  A.  Worcester. 
Describes  starting  device  operated  by 
clock.  800  w.  Eng  &  Min  Tl— Nov.  5, 
1910.     20c. 


Isolated    Plant    Protective    Association 

.As  the  result  of  a  circular  invitation 
signed  by  Percival  Robert  Moses,  con- 
sulting encrinecr;  Charles  G.  .Arm'^trong, 
consulting  engineer:  John  Buxton,  of 
the  Blue  Room  Engineering  Society:  S. 
F.  Ferguson,  of  Mackenzie.  Quarrier  and 
Ferguson:  and  Charles  S.  Pearse,  of  the 
National  Association  of  Steam  Engi- 
neers, a  meeting  was  called  for  January 
16  in  the  Engineering  Societies*  Build- 
ing. New  York,  with  a  view  of  forming 
an  isolated  plant  protective  association 
to  promote  publicity  in  favor  of  isolated 
plants,  and  thus  counteract  the  publicity 
of  the  Edison  and  other  central  station 
companies.  It  is  also  proposed  to  un- 
dertake, through  the  new  association,  a 
movement  against  discriminatory  rates 
throughout  the  countrv  and  also  to 
watch  legislation  affecting  isolated 
plants  and  promote  legislation  favorable 
to   the   installation   of  isolated   plants. 
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William  Henry  Bryan 

1859-1910 

William  H.  Bryan,  whose  death  in 
Chicago  December  5,  was  noted  in  our 
last  issue,  was  51  years  old.  He  was 
born  at  Washington,  Mo.,  and  was  grad- 
uated from  Washington  University  in 
1881.  Meantime  he  had  learned  teleg- 
raphy during  his  vacation  periods  in  the 
shops  of  the  Missouri  Pacific  Railroad. 
In  1889  Mr.  Bryan  became  secretary  and 
local  manager  of  the  Heisler  Electric 
Light  Co.,  at  St.  Louis,  engaged  in  de- 
veloping a  long-dfstance  line  of  incan- 
descent lighting.  Since  1892  he  has  been 
engaged  in  the  consulting  mechanical 
and  electrical  engineering  business  in  St. 
Louis.  Among  his  more  important  de- 
signs is  the  power  plants  of  the  Imperial 
Light,  Heat  &  Power  Co.  Mr.  Bryan 
was  instrumental  in  securing  practical 
smoke  abatement  in  St.  Louis  in  1892 
and  1893  for  the  Citizens'  Association  of 
St.  Louis. 

Mr.  Bryan  was  an  ex-president  of  the 
Engineers'  Club,  of  St.  Louis,  and  was 
a  member  of  the  present  Smoke  Abate- 
ment Committee  of  the  Civic  League  of 
St.  Louis.  He  was  also  a  member  of  the 
American  Society  of  Mechanical  Engi- 
neers and  of  the  American  Society  of 
Heating  and  Ventilating  Engineers. 

His  appointment  as  chief  engineer  to 
the  Chicago  Board  of  Education  was  the 
result  of  a  competitive  civil  service  ex- 
amination in  which  Mr.  Bryan  secured 
the  highest  percentage  of  the  large  num- 
ber who  took  the  examination.  His  ap- 
pointment was  dated  Nov.  28,  iqio. 

In  society  work,  one  of  Mr.  Bryan's 
most  notable  achievements  was  the  in- 
auguration of  a  movement  to  identify 
power  plant  piping  and  valves  by  colors. 
.\  paper  on  thi<;  subject  which  he  read 
before  a  meeting  of  the  .American  So- 
ciety of  Mechanical  Engineers  was  pub- 
lished in  The  He.atint,  .\nd  ^^E^•TIL.^TI^•^, 
Mag.\zine  for  April.  IQ08. 

At  the  present  time  the  mechanical 
engineers'  society  has  a  committee  on 
the  identification  of  power  house  piping 
and  at  the  recent  annual  meeting  advised 
the  appointing  of  a  special  committee 
on  the  subject  to  establish  at  the  earliest 
possible  date  a  standard  system  of  col- 
oring. The  committee  itself  was  also 
reappointed. 

Mr.  Brvan  is  survived  by  a  widow  and 
two  children. 


Hand-book  for  Heating  and  Ventilating 
Engineers 

Since  heating  and  ventilating  work  of 
buildings  has  become  an  important  fac- 
tor in  engineering,  there  has  arisen  a 
demand  for  a  hand-book  which  would 
cover  the  entire  field  and  contain  such 
tables  as  are  commonly  used  in  every- 
day- practice  and  could  be  handy  without 


searching  through  various  text-books  or 
current  literature.  Such  a  book  has  been 
admirably  compiled  by  Prof.  James  D. 
Hoffman  of  Purdue  University,  Lafay- 
ette, Ind. 

The  book  covers,  in  addition  to  steam 
and  hot  water  heating,  a  careful  and 
thorough  study  of  furnace  heating  de- 
sign— a  subject  which  has  been  very 
little  treated  in  text-books.  The  author 
furnishes  an  example  of  a  complete  de- 
sign of  a  small  house  of  two  floors  and 
basement  plans  with  method  of  estimat- 
ing ducts  and  sizes  of  registers. 

The  author  has  brought  the  matter  of 
vacuum  heating  up-to-date,  surveying 
the  latest  improved  systems  and  devices 
— another  subject,  information  on  which 
can  be  found  only  in  trade  catalogues. 
District  heating  from  central  stations  is 
treated  in  a  thorough  manner,  including 
formulae  and  tables  for  calculating  the 
sizes  of  pipe  and  conduits. 

In  a  similar  manner  are  covered  mod- 
ern devices  for  temperature  control.  A 
chapter  is  devoted  to  a  suggested  course 
of  instruction  of  heating  and  ventilation. 

.\  novel  feature  in  the  make-up  of  the 
handbook  is  that  all  the  useful  tables 
are  gathered  together  in  an  appendix,  so 
that  one  can  easily  find  the  data  wanted. 

To  make  the  book  especially  useful 
for  reference,  the  author  has  given  a  list 
of  references  to  books  and  current  tech- 
nical periodicals  for  continued  reading 
at  the  end  of  each  topic. 

In  general,  we  consider  the  book  will 
be  found  just  a?  useful  for  the  beginner 
as  for  the  engineer  with  considerable 
experience.  Size.  A^A  x  7  in.  Pp.  322. 
Price,  $3.50.     Published  by  the  author. 

A.  M.  F. 


Creditors   Form    Company   to    Complete 
Contract. 

.-\  unique  case  of  the  creditors  of  a 
failing  builder  stepping  in  and  forming  a 
company  to  complete  the  contract  is  re- 
ported in  connection  with  the  Patholog- 
ical and  Male  Dormitory  Building  at 
Bellevue  Hospital,  New  York.  The  suc- 
cess of  the  undertaking  which  resulted 
in  the  completion  and  acceptance  of  the 
building  by  the  city  authorities,  is  due 
in  large  measure  to  the  activities  of  Mr. 
Frank  A.  Williams,  of  the  heating  and 
ventilating  contracting  firm  of  Blake  & 
Williams,  of  New  York. 

The  buildino-  in  question  is  a  $700,000 
structure  designed  bv  McKim.  Mead_& 
White.  The  general  contract  for  its 
construction  was  given  to  Thos.  Cock- 
rill  &  Sons.  The  builder  failed  when  the 
building  was  about  one-half  completed 
and  a  number  of  creditors  at  once  se- 
cured liens  on  the  material  already  in- 
stalled. At  this  juncture,  Mr.  Williams, 
in  company  with  several  of  the  other 
sub-contractors,   organized   the   Bellevue 
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Completion  Company  with  Francis  A. 
Williams,  president;  Allston  Sargent,  of 
the  Jewett  Refrigerating  Co.,  vice-presi- 
dent; James  Elgar,  of  James  Elgar  & 
Co.,  carpenters  and  builders,  treasurer; 
and  Charles  J.  Hardy,  attorney. 

Through  their  efforts  all  of  the  liens 
on  the  building  were  withdrawn  on  the 
stipulation  that  the  various  creditors 
whose  work  had  to  be  completed  were 
to  receive  at  least  2!;%  of  the  value  of 
the  apparatus  installed  and  work  already 
done  on  the  building,  with  payment  in 
full  for  the  remainder  of  the  work  as 
completed. 

This  plan  was  successfully  carried  out 
and  the  building  was  completed  and  ac- 
cepted by  tlie  city  December  i  last,  when 
the  final  payment  was  made.  The  Com- 
pletion Comijany  collected  in  all  about 
$230,000  from  the  city  and  lived  up  to  its 
agreement  to  the  letter  with  the  other 
creditors,  besides  turning  over  to  the  re- 
ceiver a  handsome  sum  which  will  be 
added  to  the  assets  of  the  estate  of  Thos. 
Cockrill  &  Son. 

The  work  of  the  Completion  Company 
was  cspeciallv  appreciated  by  the  Rel- 
levue  Ilospital  authorities,  who  were 
in  urgent  need  of  the  facilities  pro- 
vided in  the  new  building.  As  it  stands 
to-day  the  Pathological  Building  is 
erpiippcd  with  many  special  fixture",  etc  , 
dc'-igned  for  a  variety  of  purposes.  The 
designing  engineers  of  the  steam  heating 
and  mechanical  equipment  were  Nygrcn. 
Tcnney  &  Ohmes,  New  York. 


Heating  and  Ventilating  System  for  the 
Oliver  Building.  Pittsburg 

The  Henry  W.  Oliver  Building.  Pitts- 
burg, is  said  to  be  the  largest  and  high- 
est office  building  between  New  York 
and  Chicago.  It  is  25  stories  (347  feet) 
high  above  the  sidewalk,  and  has  a  l)ase- 
ment  and  sub-basement.  The  sul)-base- 
ment  contains  the  mechanical  plant, 
work  rooms,  etc.  The  basement  i-  divid- 
ed up  for  use  in  connection  with  tin- 
various  store  rooms  which  occupy  the 
first  floor.  Above  the  first  floor  the 
building    is    devoted    entirelv    to    offices. 

Power  and  heat  are  supplied  from  the 
Oliver  central  power  plant,  which  is  con- 
nected to  this  building  by  a  large  well 
lighted  tunnel  under  the  street.  This 
tunnel  also  connects  with  some  25  other 
buildings  which  are  supplied  from  the 
same  plant. 

The  heating  and  ventilating  plant  is 
unusualU-  complete.  The  sub-basement 
and  basement  are  each  heated  by  a  sep- 
erate  hot  blast  system.  The  first  floor 
is  heated  by  hot  blast  and  by  direct 
radiation  combined.  Above  the  first  floor 
direct   radiation   alone  is   used. 

The  three  hot  blast  sj'stems  mention- 
ed above  supply  a  total  of  60,500  cu.  ft. 
of  air  per  minute.     The  heating  surface 


is  made  up  of  Vcnto  cast  iron  radiation. 

Between  the  tempering  coil  and  fan 
in  each  case  is  placed  a  Webster  air 
washer,  built  by  Warren  Webster  & 
Co.,  Camden,  N.  J.  By  means  of  these 
air  washers  two  sheets  of  water  are  pro- 
duced in  the  form  of  a  combined  "rain 
and  spray,"  through  which  all  the  air 
passes,  thus  removing  all  du>t.  dirt  and 
odors.  The  entrained  water  in  the  air 
is  removed  by  means  of  the  horizontal 
baftte  plates,  while  the  spray  water  falls 
into  a  tank  in  the  bottom  of  the  air 
washer  and,  alter  being  strained,  is  re- 
circulated by  means  of  a  centrifugal 
pump  direct  connected  to  an  electric 
motor. 

In  addition  to  the  cleaning  effect  of 
these   air   washers,   the   intimate    contact 
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of  the  air  and  water  results  in  raising 
the  humidity  of  the  air.  In  summer 
the  use  of  these  air  washers  materially 
reduces  the  temperature  of  the  entering 
air. 

Steam  for  the  Vento  blast  heaters 
and  for  the  direct  radiation  is  circulated 
i)y  means  of  the  Webster  vacuum  sys- 
tem. A  i6-in.  main  from  the  Oliver  cen- 
tral power  plant  supplies  all  the  steam 
for  this  building.  Exhaust  steam  is  used 
at  approximately  atmospheric  pressure. 
On  entering  the  building  the  i6-in.  steam 
main  divides  into  three  branches,  one 
supplying  the  blast  heaters,  a  second 
supplying  the  radiation  on  the  first  floor 
and  a  third  supplying  all  the  radia- 
tion   above    the   first    floor.      From    three 
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branch  mains  the  various  heating  units 
are  supplied  by  risers  and  branches.  The 
return  end  of  each  unit  of  radiation  has 
a  Webster  water  seal  motor,  allowing 
free  passage  to  the  return  pipe  for  the 
air  and  water  of  condensation,  but  pre- 
venting the  passage  of  steam.  At  all 
points  where  it  is  necessary  to  drain  the 
Meam  mains  a  connection  is  made  from 
the  bottom  of  the  steam  main  into  the 
return  main  through  a  Webster  dirt 
strainer  and  a  water  seal  motor.  By 
preventing  the  passage  of  steam  into 
the  return  main  the  water  seal  motor 
prevents  the  short  circuiting  of  the 
steam  either  through  the  drip  points  or 
through  the  radiators  nearest  the  supply. 
It  also  permits  a  working  vacuum  to  be 
maintained  without  placing  an  undue 
load  on  the  vacuum  pump. 

The  system  of  return  piping  is  all 
connected  into  two  return  mains  of  3-in. 
and  8-in.  respectively,  which  lead  to  the 
vacuum  pump.  The  vacuum  pump  is 
l8-in.  X  i6-in.  in  size,  and  is  driven  by  a 
15  h.  p.  direct  current  electric  motor. 
Each  of  the  two  return  mains  above  re- 
ferred to  is  equipped  with  a  full  size 
Webster  suction  strainer,  where  it  con- 
nects to  the  suction  of  the  pump.  These 
strainers  prevent  any  dirt  or  grit  from 
entering  the   pump   chambers   and   injur- 


ing the  pump.  To  prevent  interruptions 
of  the  heat  due  to  repairs,  there  are 
two  vacuum  pumps,  each  of  sufficient 
capacity  to  handle  the  condensation  from 
the  entire  system.  Each  of  these  pumps 
is  completelj"  equipped  and  the  two  are 
properly  valved  and  cross-connected  so 
that  either  may  run  at  will.  A  vacuum 
of  l2-in.  of  mercury  at  the  pump  suction 
is  found  to  be  ample  to  give  circulation 
throughout  the  entire  system,  and  this 
vacuum  is  easily  maintained  by  the 
pump. 

The  vacuum  pump  discharges  the 
water  and  air  from  the  system  through 
a  6-in.  line  into  an  air  separating  tank 
located  in  the  Oliver  power  building. 
This  tank  also  receives  the  vacuum 
pump  discharges  from  the  25  other 
buildings  heated  by  the  Webster  system 
from  this  plant.  The  air  is  allowed  to 
escape  tlirough  a  vent  in  the  top  of  the 
tank  and  the  water  goes  to  the  feed 
water  heater  and  then  back  into  the 
boilers. 

It  may  be  interesting  to  note  the  fol- 
lowing total  fi>.'ures  in  connection  with 
this  heating  and  ventilating  system: 

There  are  i,6.u  direct  radiators  having 
a  total  of  7i,47y  sq.  ft.  f>f  heating  surface 
and  weighing  488,450  lbs.  (about  244 
tons). 


VIEW    IN    FAN   ROOM.   OLIVER   BUILDING.   PITTSBURG,   PA..   SHOWING    INSTALLATION   OF 

WEBSTER    AIR   WASHER 
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There  are  140,943  lin.  ft.  (about  27 
miles)  of  pipe  of  all  sizes,  having  a 
total  weight  of  220,884  lbs.  (about  no 
tons). 

85  tons  of  galvanized  iron  were  used 
for  ducts  in  the  ventilating  system,  by 
which  69,590  cu.  ft.  of  air  are  supplied 
to  the  building  and  68,150  cu.  ft.  are  ex- 
hausted every  minute. 


Operation    of    the    Power    Plant    of    the 
Wells   Power   Co.,   Milwaukee 

The  Wells  Power  Co.,  of  Milwaukee, 
Wis.,  supplies  customers  in  the  heart  of 
the  business  section  of  that  city  with 
electric  current  and  exhaust  steam  for 
heating.  The  original  plant  was  built  in 
the  basement  of  a  business  block  for  the 
purpose  of  supplying  light,  heat  and 
power  to  a  syndicate  of  several  sur- 
rounding property  owners,  each  to  bear 
a  portion  of  the  cost  of  operating  the 
plant.  Later  on  this  idea  was  developed 
further  and  the  present  company  formed 
to  make  a  business  of  selling  current  and 
exhaust  steam  throughout  the  business 
centre. 

The  original  plant  was  soon  outgrown 
and  it  was  decided  to  add  to  the  com- 
pany's equipment  by  building  a  second 
plant  on  lines  similar  to  the  first.  Ac- 
cordingly the  Stevenson  Building,  dis- 
tant a  few  blocks  from  the  original  Wells 
Building,  was  planned  with  a  basement 
power  station  to  be  operated  in  parallel 
with  the  old  plant.  The  new  station  was 
built  from  designs  furnished  by  the  en- 
gineering firm  of  D.  C.  &  Wm.  B.  Jack- 
son, of  Chicago  and  Boston,  and  its  con- 
struction was  superintended  by  this  firm. 

The  new  building  is  situated  at  the  ear- 
ner of  Mason  and  Milwaukee  streets  and 
covers  an  area  approximately  140  ft. 
square.  The  entire  basement  is  occu- 
pied by  the  power  plant  and  the  remain- 
der of  the  building  is  devoted  to  offices 
and  stores.  At  present  there  are  in- 
stalled three  508  H.  P.  water  tube  boil- 
ers supplying  steam  to  two  cross-com- 
pound non-condensing  vertical  engines 
at  150  lbs.  pressure.  These  machines 
each  drive  a  500  K.  W.  D.  C.  generator 
producing  current  at  250  volts.  The 
usual  three-wire  balanced  direct  current 
system  of  distribution  is  emploj-ed.  fur- 
nishing current  at  240  volts  for  motors 
and    120  volts   for  incandescent   lighting. 

The  main  units  exhaust  into  a  heating 
main  during  the  winter  months  and  in 
summer  to  the  atmosphere.  .Ml  the 
heating  systems  connected  onto  the  pow- 
er company's  mains  are  operated  with 
a  vaccum  on  the  returns  so  that  the  back 
pressure  on  the  engines  rarely  rises  above 
2'<  lbs.  As  these  engines  were  designed 
especially  for  these  conditions,  the  econ- 
omy at  anywhere  near  full  load  is  re- 
markably good,  the  horsepower  being 
developed  on  approximately  20  lbs.  of 
steam. 


In  order  to  prevent  the  possibility  of 
high  back-pressure  on  the  engines  and 
also  in  order  to  keep  the  load  factor  up, 
the  company  has  adopted  a  policy  of  ac- 
cepting no  heating  contracts  without  the 
accompanying  lighting  contract,  al- 
though lighting  will  be  supplied  with- 
out heating.  Tlie  result  is  that  the  heat- 
ing and  lighting  loads  are  extremely  well 
balanced,  there  being  plenty  of  exhaust 
steam  to  supply  heating  except  at  very 
rare  intervals  when  live  steam  from  the 
l)oilers  is  used. 

In  the  summer  time  when,  of  course, 
the  heating  load  practically  disappears 
the  engines  are  still  run  non-condensing. 
This  is  because  of  the  difficulty  of  ob- 
taining sufficient  condensing  water  with- 
out undue  expense,  due  to  the  fact  that 
the  power  plant  is  at  a  considerable  ele- 
vation. Both  boilers  and  generators 
stand  a  very  considerable  overload  with- 
out any  trouble  and.  due  to  the  use  of 
underfeed  stokers,  the  smoke  production 
is  very  light — a  very  valuable  feature  in 
a  plant  situated  in  as  closely  built  up  a 
section  as  is  the  case  with  this  station. 


A   Large   Pumping   Contract 

One  of  the  largest  contracts  for 
pumping  machinery  ever  placed  has  just 
been  awarded  to  the  Alberger  Pump 
Company,  New  York,  by  the  P.tireau  of 
^'ards  and  Docks,  the  total  sum  involved 
being  slightly   over  $.^23,000. 

The  contract  covers  pumping  equip- 
ment for  the  three  new  dry  docks  to  be 
constructed  by  the  Government  at  New 
York.  Puget  Sound  and  Pearl  Harbor 
Navy  Yards,  and  includes,  all  told,  eleven 
54  in.  vertical  volute  pumps,  each  direct- 
connected  to  a  500  H.  P.  induction  mo- 
tor, and  seven  15  in.  vertical  volute 
draining  pumps,  each  direct  connected 
to  an  85  H.  P.  induction  motor;  also  all 
necessary  suction  and  discharge  piping, 
electricaily-opcratcd  gate  valves  for  the 
same  and  all  electrical  controlling  appa- 
ratus for  the  motors.  Three  of  the  <^A 
in.  tmits  will  be  located  at  New  York, 
while  four  of  these  units  are  required 
for  each   of  the   other  docks 

Each  unit  is  required  to  operate 
against  a  static  head,  varying  from  zero, 
when  the  dock  is  full,  to  a  maximum  of 
42  to  44  ft.  when  the  dock  is  completely 
empty,  while  operating  at  a  constant 
speed  of  2TQ  R.  P.  ^f.  without  exceeding 
the  rated  horse  power  of  the  motor  at 
any  point.  Tn  addition  to  this,  each 
pump  is  required  to  maintain  an  averacre 
capacitv  of  66.000  gals  per  min.  when 
emptyincr  the  dock  from  approximately 
mean  high  water  to  i  ft.  above  the  ele- 
vation of  the  keel  blocks,  the  static  head 
varying  from  zero  to  7,2  or  .•^4  ft  Under 
these  conditions  the  contractor  ha*;  cruar- 
anteed  an  average  efficiency  of  45*^  for 
New    York   and    Pearl    T^arbor   and   46^^ 
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for  Puget  Sound,  these  efficiencies  being 
the  ratio  of  the  actual  useful  work  in 
pumping  the  docks  to  the  electrical  in- 
put to  the  motors,  and,  consequently, 
includes  all  losses  in  the  motors,  pumps 
and  piping.  To  meet  these  average  ef- 
ficiencies it  is  necessary  for  the  pumps 
themselves  to  reach  a  maximum  effi- 
ciency of  nearly  80%. 

In  addition  to  obtaining  a  high  effi- 
ciency, the  other  characteristics  of  the 
pump  have  to  be  very  carefully  deter- 
mined in  order  to  meet  the  special  con- 
ditions involved  in  this  class  of  work. 


technic  Institute,  Brooklyn,  N.  Y.;  treas- 
urer, Henry  S.  Renaud,  New  York;  audi- 
tor, Herbert  Hollick,  Camden,  N.  J. 


Revised    List    of    Nominations 

The  ballot  containing  the  nominations 
of  officers  in  The  American  Society  of 
Heating  and  Ventilating  Engineers,  as 
finally  revised,  is  as  follows: 

FOR     PRESIDENT 

Reginald    Pelham    Bolton,    New    York. 
B.  F.  Stangland,  New  York. 

FOR    FIRST    VICE-PRESIDENT 

John  R.  Allen,  Ann  Arbor,  Mich. 
S.   R.  Lewis.  Chicago. 

FOR     SECOND    VICE-PRESIDENT 

A.   B.   Franklin,   Boston. 
R.  B.  Collamore,  Detroit. 

FOR  SECRETARY 

William  M.  Mackay.  New  York. 
Charles  E.  Scott,  New  York. 

FOR    TREASURER 

U.   G.   Scollay.   Brooklyn,   N.   Y. 
Thomas  Barwick,  New  York. 

FOR    BOARD   OF    GOVERNORS 

TFive    to   be    elected.) 
J.   D.   HoflFman,   Lafayette,   Ind. 
Howard  T.  Gates,  New  York. 
Aug.  Kehm,  Chicago. 
J.  A.   Goodrich,   Lansdale,   Pa. 
Henry  S.  Downe,  London,  Eng. 
R.  C.  Carpenter.  Ithaca,  N.  Y. 
Jas.   H.   Davis.   Chicago. 
Charles   G.   .Armstrong,  New  York. 
L.  B.  Sherman.  New  York. 
John  T.  Bradley,  St.  Louis,  Mo. 


American    Institute    of    Chemical    Engi- 
neers 

At  the  annual  meeting  of  the  Ameri- 
can Institute  of  Chemical  Engineers, 
held  in  New  York  December  7-10,  1910, 
the  following  officers  were  elected:  Pres- 
ident, Dr.  F.  W.  Frerichs,  St.  Louis,  Mo.; 
vice-presidents.  George  P.  .\dam50n, 
Easton,  Pa.;  Eugene  Haanel,  Ottawa, 
Ont.:  Dr.  Leo  H.  Baekeland,  Yonkers, 
N.  Y.;  secretary.  Prof.  J.  C.  Olsen,  Poly- 


American    Society   of    Mechanical   Engi- 
neers 

Officers  elected  at  the  recent  31st  an- 
nual meeting  of  The  American  Society 
of  Mechanical  Engineers  in  New  York 
December  6-9,  were  as  follows:  Presi- 
dent, E.  D.  Meier,  St.  Louis,  Mo.;  vice- 
presidents,  George  M.  Brill,  Chicago;  E. 
M.  Herr,  Pittsburg;  H.  H.  Vaughan, 
Montreal,  Can.;  managers,  D.  F.  Craw- 
ford, Pittsburg;  E.  B.  Katte,  New  York; 
and  Stanley  G.  Flagg,  Jr. 

As  the  election  of  Mr.  Meier  to  the 
presidency  left  a  vacancy  in  the  list  of 
viio-pre?idents,  the  matter  was  taken  up 
at  a  later  meeting  of  the  council  and  Dr. 
Alex.  C.  Humphreys  was  elected  vice- 
president. 

The  attendance  at  the  various  sessions 
was  633  members  and  410  guests. 


American  Society  of    Engineer    Drafts- 
men 

The  American  Society  of  Engineer 
Draftsmen,  which  was  founded  in  New 
York,  June  18,  1910,  has  lately  issued  an 
interesting  handbook  containing,  in  ad- 
dition to  its  constitution  and  officers,  a 
general  idea  of  the  scope  of  the  society 
and  reasons  why  draftsmen  should  be- 
come members  of  it.  It  is  proposed, 
not  only  to  hold  regular  meetings  at 
which  professional  papers  will  be  read, 
but  also  to  maintain  an  engineering  li- 
brary, an  employment  bureau  for  the  ex- 
clusive benefit  of  members  and  the  col- 
lection and  distribution  of  all  obtainable 
data  relative  to  the  conditions  governing 
employment  in  the  various  drafting 
rooms  throughout  the  world,  as  well  as 
statistics  on  other  subjects  of  interest  to 
its   members. 

Membership  in  the  society  is  extended 
to  engineers,  professors  of  engineering, 
designers,  inventors,  draftsmen  and  de- 
tailers.  A  junior  grade  of  membership 
includes  students  of  engineering  or 
drafting,  tracers  and  mechanics.  Provi- 
sion is  made  for  the  organization  of  lo- 
cal chapters.  Dues  are  fixed  at  $350  per 
vear,  with  an  initiation  fee  of  the  same 
.amount.  The  dues  will  be  raised  to  $5 
after  1,000  members  have  enrolled. 

The  headquarters  of  the  society  are  at 
116  Nassau  street.  New  York,  and  the 
present  officers  are:  President,  E.  Far- 
rington  Chandler;  vice-president,  Wil- 
liam B.  Harsel;  secretary-treasurer, 
Henrv  L.  Sloan. 


Collin  Valve  Co.,  Portland,  Me.,  capital 
$100,000,  to  manufacture  valves  for  water, 
steam,  gas,  etc.  President.  William  A. 
Cullenan;  treasurer,  Harold  Swett. 
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Uhe   Weather  J-or   December,  1910 


Highest  temperature,  degrees  F 

Date  of  highest  temperature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F 

Date  of  greatest  dailj^  range 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

Mean  temperature  for  month,  degrees  F. 
Normal  mean  temp,  for  this  month,  dg.  F 

Total  rainfall,  inches 

Total  snowfall,  inches 

Normal  precipitation,  this  month,  inches 

Total  wind  movement,  iniles 

Average  hourly  wind  velocity,  miles.. .  . 

Prevailing  direction  of  wind 

Number  of  clear  days 

Numl)cr  of  partly  cloudy  days 

Number  of  cloudy  days 

Number  of  days  on  which  rain  fell 

Number  of  days  on  which  snow  fell .... 
Snow  on  ground  at  end  of  month,  inches 
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RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  DECEMBER,  1910 


Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United 
States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentagt  fromireadings  taken  at  8  A.M.  and  8  P.M. 

S— clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — Snow. 

Arrows  fly  with  prevailing  direction  of  wind. 
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New  Type  of  Self-Contained  Ventilating 
Equipment 

The  need  of  compactness  in  the  con- 
struction of  heating  and  ventilating  ap- 
paratus has  become  almost  imperative  in 
view  of  the  increasing  number  of  de- 
vices that  now  go  to  make  up  a  complete 
installation.  An  important  step  in  this 
direction  is  the  self-contained  ventilating 
equipment  illustrated  herewith.  The 
feature  of  this  unit  is  the  combination  of 
a  McCreery  air  washer  and  motor  driven 
pump  erected  on  the  same  base  with  the 


under  speed  control  for  intermittent  ven- 
tilation and,  in  addition,  air  is  always 
purified,  whether  recirculated  or  drawn 
from  the  outside. 

This  equipment,  which  is  made  by  the 
McCreery  Engineering  Co.,  Detroit, 
Mich.,  is  built  in  seven  sizes  delivering 
from  2.000  to  7,000  cu.  ft.  of  air  per  min- 
ute. 


Atmospheric   System   of   Steam    Heating 

The  importance  of  regulating  the  tem- 
perature of  radiators,  especially  in  steam 


McCREERY  SELF-CONTAINED  VENTILATING  EQUIPMENT 


blower.  It  thu.s  requires  only  air,  water 
and  electric  connections.  By  this  ar- 
rangement the  apparatus  is  able  to  de- 
liver cooled  air  in  summer,  humidified 
air  in  winter  and  purified  air  all  the  time. 
The  equipment  is  rigidly  built  with  plate 
and  angle  iron  frame  and  is  shipped 
ready  to  run.  Other  noteworthy  fea- 
tures in  its  construction  are  that  all  the 
adjustable  parts  are  easily  accessible, 
iron  parts  touched  by  moisture  are  gal- 
vanized, while  the  unit  itself  is  compactly 
designed  to  fit  closet  or  waste  space.  No 
calculations  of  air  velocities  are  neces- 
sary.    The   blower,   it   will    be    noted,   is 


heating,  is  now  recognized  as  one  of  the 
most  important  features  of  an  up-to-date 
heating  system.  Among  the  successful 
methods  of  doing  this  and  one  that  has 
won  wide  approval  is  the  Atmospheric 
System,  designed  and  sold  by  the  Amer- 
ican District  Steam  Co.,  Lockport,  N.  Y. 
This  system  of  steam  heating  is  based 
on  the  principle  of  supplying  the  steam 
to  the  radiator  at  practically  atmospheric 
pressure  in  the  form  of  vapor  as  a  means 
of  heat  distribution.  The  term  "atmos- 
pheric" is  used  to  distinguish  this  meth- 
od of  heating  from  that  of  forced  pres- 
sure,   or   vacuum    systems.     The    supply 
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may  be  from  the  ordinary  steam  boiler, 
through  underground  mains  conveying 
steam  from  a  central  plant,  or  utilizing 
exhaust  steam.  Where  the  supply  is 
from  a  central  plant,  the  pressure  is  usu- 
ally reduced  as  it  enters  the  building,  by 
means  of  a  pressure  reducing  valve,   to 


JT 


ADSCO   GRADL-ATED   RADIATOR   VALVF- 

approximately  5  oz.,  and  it  is  supplied  at 
this  pressure  throughout  the  building. 
In  individual  boiler  installations  the 
pressure  is  controlled  by  a  combined 
damper  regulator  and  relief  valve. 

Steam  is  supplied  to  the  radiator  at  the 
top  through  a  specially  constructed 
valve,  known  as  the  Adsco  graduated  ra- 
diator valve.  This  valve  is  so  graduated 
that  it  is  possible  to  supply  steam  to  any 
desired  portion  of  the  radiator,  up  to 
approximately  Ss%    of    its  total   surface, 


MERCURY   GAUGE    FOR    USE    WITH    ATMOS- 
PHERIC SYSTEM 


depending  upon  the  amount  of  heat  re- 
quired. The  remaining  portion  of  the 
radiator  is  used  as  hot  water  radiation. 
The  water  of  condensation  passes  from 
the  radiator  into  the  return  piping 
through  an    ordinary    union    elbow. 


The  return  pipes,  containing  no  steam, 
do  not  require  covering,  but  are  grouped 
into  a  main  return  and  connected  into 
an  open  receiver.  The  water  of  conden- 
sation passes  from  this  receiver  to  the 
meter  through  a  water  seal  and  thence 
to  the  sewer,  or  into  the  underground 
return  line  of  the  district  heating  system. 

If  the  installation  be  in  connection 
with  an  individual  boiler,  the  condensa- 


RECEIVER  FOR  BOILER  INSTALLATION.  AT 

MOSPHERIC  SYSTEM,  GRADUATED   IN 

OUNCES 


tion  is  returned  to  the  boiler  through 
a  receiver  such  as  that  shown  in  the  il- 
lustration. 

A  mercury  gauge,  as  well  as  a  water 
gauge,  has  been  designed  by  us  for  use 
on  "Atmospheric"  installations.  The  or- 
dinary steam  gauges  are  not  adapted  to 
this  class  of  service  owing  to  the  fact 
that  they  cannot  be  properly  graduated 
into  ounces,  and,  further,  for  the  reason 
that  they  are  unreliable  for  the  very  low 
pressures  carried  in  "Atmospheric  heat- 
ing." 
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Tliese  gauges  are  not  required  on  in- 
dividual boiler  installations  as  the  re- 
ceiver illustrated  is  graduated  in  ounces 
and  is  all  that  is  required,  although  if 
desired  the  mercury  gauge  may  be  in- 
stalled on  any  riser. 

The  graduated  receiver  is  designed  for 
use  in  connection  with  boiler  installa- 
tions. It  is  open  to  the  atmosphere 
through  air  pipe  "E"  to  chimney.  The 
water  of  condensation  an<l  air  from  the 
radiators  and  piping  passes  into  the  re- 
ceiver from  returns  at  points  "DDD," 
and  from  the  receiver  the  condensation 
is  returned  to  the  boiler  by  gravity.  It 
is  graduated  into  ounces,  each  ounce 
representing  an  equal  pressure  on  boiler. 
No  steam  gauge,  therefore,  is  necessary. 

« 

A     Remarkable    Fund    of    Heating    and 
Ventilating   Data 

Comments  on  the  course  of  instruction 
on  heating  and  ventilation,  which  was 
placed  on  the  market  some  time  ago  by 
the    New   "S'ork    llcitine  and   \'cntilation 
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School,  112'^  Broadway,  Xcw  York,  indi- 
cate that  the  fund  of  information  it  con- 
tains constitutes  an  important  contribu- 
tion to  the  knowledge  of  the  art.  The 
school  reports  a  large  and  growing  num- 
ber of  students,  with  but  one  withdrawal 
since  the  school  was  established  over  a 
year  and  a  half  ago.  The  data  on  forced 
hot  water  heating,  as  well  as  the  instruc- 
tion ou  hot  blast  heatinr,  is  proving  es- 
pecially attractive  to  the  students  and 
many  expressions  have  been  received  de- 
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ONE  OF  THE  FORCED  HOT  WATER  HEATING 
PLATES 

daring  that  the  hot  water  heating  in- 
struction alone  is  worth  the  cost  of  tui- 
tion. The  school  comprises  many  well- 
known  heating  and  ventilating  engineers, 
as  well  as  draftsmen  and  heating  con- 
tractors. The  opinion  of  an  experienced 
engineer  on  the  course  is  interesting  as 
he  states  that  "we  are  none  of  us  too  old 
to  learn  and  I  am  free  to  admit  that 
many   of  your   formulas    and     short-cut 
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ONE  OF  THE  HOT  BLAST  LESSON  PLATES 


ONE  OF  THE  PLATES  IN  THE  CENTRALISTA- 
TION  HEATING  LESSON 

methods  are  new  to  me  and  fdl  more 
than  one  breach  in  my  stock  of  knowl 
edge.  Where  you  are  going  to  win  out 
is  in  your  method  of  teaching.  You  go 
to  the  heart  of  the  matter  at  once  in 
each  lesson  and  any  one  who  has  any 
knowledge  of  the  business  at  all  has  a 
wonderful  opportunity  of  perfecting  his 
knowledge  through  your  system  of  in- 
struction." 

Another  engineer,  after  looking  over 
the  lesson  sheets,  stated:  "I  consitkr 
that  these  sheets  contain  the  most  vain- 
able  data  that  has  ever  been  put  into 
print  on  this  subject.  Certainly,  I  have 
never  seen  anything  like  it  and  I  am  fa- 
miliar with  all  the  text  books  and  in- 
struction courses  that  have  appeared 
.\ny  student  who  successfully  finislic- 
your  course  should  have  no  difficulty  in 
laying  out  any  job  he  is  called  upon  to 
handle." 

The  school  publishes  an  interestini: 
circular  describing  its  methods,  list  ot 
lessons,  etc.,  which,  we  understand,  will 
be  sent  to  those  asking  for  it. 
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National    Volume    Blowers   and   Ex- 
hausters 

A  cast-iron  volume  blower  and  ex- 
hauster that  is  adjustable  to  either  right 
or  left  hand,  or  any  desired  discliarge. 
is  an  interesting  apparatus,  manufac- 
tured by  the  National  Blower  Works, 
Milwaukee,  Wis.  The  general  appear- 
ance of  these  fans  is  very  pleasing,  and 


FIG.    l.—DIRPXT  CONNECTED  MOTOR 
DRIVEN   NATlf)NAL  VCJLCME  FAN 


the  workmanship  of  the  best.  Hearing> 
are  of  the  ring-oiling  type,  babbitted  and 
bored.  The  sliaft  is  of  turned  steel  and 
of  ample  proportions.  The  wheel,  in 
the  smaller  sizes,  has  cast  steel  spiders; 
in  the  larger  sizes  the  spiders  liave  tee 
iron  arms,  cast  into  cast-iron  hubs,  and 
of  the  same  general  construction  as  the 
wheel    used    in    tlieir     planing     mill    ex- 


FIG.   2.— DIRECT-CONNECTED  PULLEY 
DRIVEN  NATIONAL  VOLUME  FAN 


hausters.  Special  wheels  are  also  fur- 
nished. These  may  be  of  either  sheet 
steel  or  cast  iron,  to  suit  any  particular 
requirement.  Figs,  i  and  2  show  direct- 
connected  motor  driven  and  pulley 
driven  fans.  We  are  advised  that  fur- 
ther information  in  relation  to  these 
fans  will  be  gladly  furnished  by  the 
manufacturers. 


Trade  Literature 

Wainwright  Water  Heaters  and  Ex- 
pansion Joints,  made  by  Alberi;er  Con- 
denser Co.,  New  York,  are  the  subject 
of  a  new  catalogue  in  whicli  these 
devices  are  not  only  fully  described  and 
illustrated  but  their  principles  of  opera- 
tion are  gone  into  at  length.  The  cata- 
logue contains  many  suggestions  to  the 
designing  engineer,  such  as  sketches 
showing  various  ways  of  making  the 
pipe  connections  to  Wainwright  feed 
water  heaters.  The  reading  matter 
throughout  is  written  on  an  engineering 
plane  that  cannot  fail  to  win  apprecia- 
tion from  those  interested  in  this  type 
of  apparatus.  In  addition  to  the  devices 
mentioned  in  its  title,  the  catalogue  also 
treats  of  Wainwright  automatic  con- 
trols, Wainwright  heat  extractors,  for 
compressed  air,  oil,  gas,  steam  or  water, 
Wainwright  anchors  and  guides,  various 
types  of  .Mlierger  condensers,  cooling 
towers   and   turbine   pumps. 

Economical    Fire    Room    Methods,    by 

F.  K.  Low,  i>  the  title  of  I'.ulletin  187, 
Sturtevant  Fngineering  Series,  Decem- 
ber, 1910,  published  by  the  R.  F.  Sturte- 
vant Co.,  Hyde  Park,  Mass.  The  mat- 
ter contained  in  the  bidlctin  is  a  reprint 
appearing  in  "Power"  and  contains  a 
description  of  the  100,000  H.  P.  power 
plant  in  the  wood  mil!  of  the  American 
Woolen  Co.  at  Lawrence,  Mass.  In  this 
plant  the  return  tid)ular  boilers  are 
hand-tired  at  regular  intervals  with  uni- 
form quantities  of  coal.  Sturtevant  fans 
furnish  the  draft  and  a  Sturtevant  econ- 
omizer reduces  the  temperature  of  the 
escaping  gases  to  200°  F.  and  raises  the 
temperature  of  the  hot-well  water  from 
105°  to  185°  F.  A  view  is  shown  of  the 
Sturtevant  economizer  as  installed  con- 
sisting of  792  9-ft.  pipes  in  72  sections  of 
II  pipes  each,  a  total  of  1,584  pipes  to 
each  section  of  the  plant.  The  total  heat- 
ing surface  of  the  economizer  is  78,656  sq. 
ft.  The  fans  used  are  of  the  three-quarter 
housed  steel  plate  type,  16  ft.  high  by  5  ft. 
4  in.  wide.  There  is  also  reproduced  a  ser- 
ies of  figures  giving  evaporative  tests 
showing  results  seldom  equalled  regular- 
ly in  any  boiler  plant.  The  bulletin  is 
handsomely  printed  and  may  be  had,  we 
understand,  upon  request. 

Ilg  Portable  Ventilating  Sets  are 
shown  in  a  new  illustrated  circular  pub- 
lished by  the  Ilg  Electric  Ventilating 
Co..  Chicago  and  New  York.  These  sets 
are  designed  for  easy  removal  from 
place  to  place  and  are  especially  useful 
for  ventilating  club  rooms,  toilets,  smok- 
ing rooms,  sick  rooms,  vaults,  kitchens, 
photographic  dark  rooms  and  telephone 
booths.  The  device  consists  of  an  en- 
cased fan,  the  fan  wheel  being  direct- 
connected  to  a  motor  shaft.  A  galvan- 
ized iron  discharge  pipe  comes  with  the 
apparatus,  made  so  that  it  can  be  readily 
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fitted  into  a  window  panel.  The  makers 
also  furnish,  when  desired,  a  flexible  can- 
vas discharge  hose.  The  apparatus  is 
made  for  both  direct  and  alternating 
current  and  comes  in  two  sizes,  one  size 
having  a  capacity  of  95  to  135  cu.  ft.  of 
air  per  min.  and  the  other  from  160  to 
320  cu.  ft.  of  air. 


place  the  plenum  system  now  generally 
in  use,  such  as  described  in  the  article 
in  question.  It  can  possibly  be  improved 
upon  and  will  probably  be  from  time  to 
time,  as  experience  dictates.  Such  ar- 
ticles as  the  one  in  question  from  such 
a  high  source  show  more  conclusively 
than  ever  the  need  for  a  campaign  of 
education  in  matters  pertaining  to  ven- 
tilation, and  it  behooves  those  of  us  who 
arc  making  an  effort  to  get  better  ven- 
tilation to  combat  any  such  theories  and 
Iirove  their  fallacv  in  their  inception. 

F.  K.  Davis. 
Baltimore,  Md..  January,  1911. 


Takes   Issue  With   Dr.   Evans 
Editor  Heati.m;  .\.ni)  \'kntil.mino  Mag.\- 

ZINE. 

I  am  compelled  to  take  is.>^ue  with  the 
views  of  Dr.  Evans  in  the  article  in  your 
December  issue  in  that,  with  a  plenum 
system  such  as  he  describes,  there  will 
be  a  dead  air  zone  at  or  near  the  breath- 
ing line.  Tiie  writer  has  never  found 
any  such  condition  in  any  case  where 
sufficient  air  was  introduced  for  ventila- 
tion provided  the  air  was  admitted  at  a 
higher  temperature  than  the  normal 
temperature  of  the  room.  Under  these 
conditions  stagnant  air  is  practically  im- 
possible. 

Wind  conditinns  and  air  leakage  will 
sometime>  cause  an  unbalanced  and  er- 
ratic distribution,  l)Ut  positively  will  not 
produce  a  stagnant  zone  such  as  de- 
scribed. Absolutely  even  heating  and 
ventilating  have  been  and  are  being  se- 
cured constantlv  where  the  leakage  is 
controlled  or  tight  windows  provided. 
Even  heating  and  ventilating  is  an  im- 
possibility where  direct-indirect  radia- 
tion is  used.  This  has  been  conclusively 
proven  to  those  familiar  with  the  rela- 
tions of  air  currents  in  connection  with 
heating  and   ventilating. 

The  statement  that  only  by  opening 
the  windows  and  periodically  "blowing" 
out  the  rooms  can  the  bacteria  content 
be  lessened  or  removed  is  certainly  a 
queer  statement  and,  if  true,  mechanical 
ventilation  is  a    farce. 

How  any  man  who  seems  to  have  such 
a  wholesome  dread  of  bacteria  as  the 
doctor  can  recommend  such  a  prolific 
"breeding  place  as  a  water  pan  on  a  di- 
rect radiator  is  beyond  me  and  the  aver- 
age intake  of  a  direct-indirect  radiator 
is  not  exactly  the  most  cleanly  place  to 
be  found.  Does  it  not  seem  inconsistent 
that  the  dust  is  to  be  allowed  to  unre- 
strictedly enter  through  these  channels 
and  through  open  windows  while  we  are 
to  shroud  the  blackboard  erasers  to  get 
rid  of  some  of  the  dust  here  created? 

The  system  of  heating  and  ventilating 
proposed  is  not  new:  it  has  been  dis- 
carded long  since  for  safer  and  saner 
methods    and    bv    no    means    should    re- 
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Is   ihe   CO 2  Air  15 est  a  Fallacy? 

TESTS   THAT    SHOW    EXCESSIVE    HEAT   AND    HUMIDITY    TO    BE    THE    PRINCIPAL 
CAUSES   OF   DISCOMFORT    IN    INDOOR    AIR 


Nothing  ill  recent  years  has  so 
startled  the  lieating  and  ventilating 
profession  as  the  reports  of  tests  con- 
ducted by  physiologists  bearing  on 
the  contamination  of  air  through  res- 
piration. \\  hile  these  tests  have  been 
going  on  for  some  time  the  very  fact 
that  they  were  conducted  by  men  not 
affiliated  with  the  heating  and  venti- 
lating profession  lias  tended  to  restrict 
a  general  knowledge  on  the  part  of 
the  trade  of  the  results  of  their  in- 
vestigations. 

It  now  appears  that  the  most  ex- 
haustive experiments  have  been  con- 
ducted, both  in  this  country  and  in 
Europe,  showing  the  effects  on  the 
human  system  of  breathing  air  of  va- 
rious degrees  of  contamination.  In 
one  sensational  experiment  the  subject 
spent  several  days  in  an  apartment  in 
which  the  average  carbon  dioxide  con- 
tent averaged  considerably  over  lOO 
parts  in  lo.ooo.  and  at  one  time  rose 
to  231  parts  in  10,000. 

To  Dr.  Luther  H.  Gulick.  in  charge 
of  the  department  of  child  hygiene  of 
the  Russell  Sage  Foundation,  must  be 
given  the  credit  of  bringing  these  re- 
searches squarely  before  the  venti- 
lating profession.  His  address  at  the 
recent  meeting  of  The  American  So- 
ciety of  Heating  and  \''entilating  En- 
gineers, in  which  he  recounted  in  de- 
tail the  experiments  referred  to,  came 


as  a  thunderbolt  from  a  clear  sky  to 
most  of  those  who  heard  it,  and  the 
eagerness  expressed  by  many  to  know 
more  of  the  particulars  of  the  experi- 
ments indicated  the  importance  at- 
tributed to  the  disclosures  as  well  as 
the  meagre  publicity  that  has  been 
given  them. 

Among  the  more  important  re- 
searches to  which  Dr.  Gulick  referred 
are  those  conducted  at  Wesleyan  Uni- 
versity by  Prof.  F.  G.  Benedict  and 
I'rof.  R.  D.  Milner.  In  these  tests  a 
man  was  confined  in  a  metal-walled 
chamber  through  which  a  current  of 
air  was  caused  to  pass.  In  this  cham- 
ber, which  was  7  ft.  long,  6  ft.  high 
and  4^  ft.  wide,  and  containing  1,790 
cu.  ft.  of  air  space,  subjects  were 
tested  under  almost  every  conceivable 
condition  of  air  supply.  The  tem- 
perature of  the  air  current  was  care- 
fully regulated  and  was  kept  practi- 
cally constant  at  20°  C.  (68°  P.). 
The  approximate  relative  humidity  of 
the  air  in  the  chamber  was  about 
75%,  during  periods  in  which  the 
subject  exercised,  although  at  other 
times,  especially  at  night,  it  was  much 
lower. 

The  chamber,  it  will  be  noted,  was 
sufficiently  large  to  allow  a  man  to 
stand  or  lie  down  at  full  length,  or 
even  to  move  about  to  a  limited  ex- 
tent.     In    one    end    was    an    opening 
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through  which  the  subject  entered,  her  was  a  chair,  table  and  bed,  all  of 
During  the  experiment  this  was  closed  which  could  be  folded  and  put  aside. 
by  glass,  tightly  sealed  in  place,  and      For   experiments    in    which    muscular 
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DIAGRAM  OF    RESPIRATION  CALORIMETER    LABORATORY   AT   WESLEYAN 

UMVERSITY,  SHOWING   INSULATED  CHAMBER 

USED    IX    EXPERIMENTS 


served  as  a  window,  admitting  ample 
light  for  reading  and  writing.  In  the 
opposite  end  of  the  chaml^er  was  a 
food  aperture,  while  within  the  cham- 


work  was  performed  a  device  wa'^  pro- 
vided by  means  of  which  the  amount 
of  work  done  might  be  measured. 
In  the  various  experiments  17  men 
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lived  in  this  chamber  for  periods  vary- 
ing from  3  hours  to  13  days,  and  in 
no  case  was  there  complaint  of  dis- 
comfort. 

THE  STANDARD  VENTILATION   REQUIRE- 
MENTS   COULD    NOT    BE 
FULFILLED 

Working  on  the  standard  of  fur- 
nishing 3,000  ft.  of  fresh  air  per  hour 
to  the  subject  it  would  have  been 
necessary  to  maintain  an  air  current 
sufficient  to  supply  the  chamber  with 
3,000  cu.  ft.  of  pure  air  per  hour. 
This   would   have   required   the   corn- 


comfortable,  the  absence  of  ventila- 
tion was  not  noticeable  for  several 
hours  longer. 

For  many  of  the  experiments  an  air 
pump  w^as  so  adjusted  as  to  draw 
about  100  liters  (610  cu.  ft.)  of  air 
I)er  minute  through  the  chamber,  an 
amount  only  about  one-twelfth  of  that 
required  by  authorities  on  ventilation. 
No  discomfort  was  felt  by  the  subject 
after  a  stay  of  a  number  of  hours  in 
the  chamber  with  this  rate  of  ven- 
tilation. 

The  first  extended  experiment  was 
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SCHE.ME   OF   RESPIR.ATIO.N'   SVSTE.M    USED.  SH(nVIXG   ARRA.VGE.MENT 
OF   AIR    INLETS   AXD   OUTLETS   L\ 
RESPIRATION   CHAMBER 


plete  change  of  air  in   tlie  apartment 
about  ever)'  4  minute-. 

Such  a  requirement  was  impracti- 
cable. During  some  preliminary  ex- 
periments it  was  found  that  persons 
could  remain  several  hours  in  the  air- 
tight chamber  with  no  air  passing 
through  it  with  no  special  discomfort 
other  than  that  produced  by  a  rise  in 
temperature.  \\'hen  a  cooling  system 
was  introduced,  in  the  shape  of  a 
cold  water  pipe  extending  around  the 
chamber  near  the  ceiling,  to  remove 
the    heat    and    keep    the    temperature 


made  with  a  subject  who,  fortunately, 
did  not  realize  the  nature  of  the  test. 
He  slept  with  accustomed  regularity, 
and  no  abnormal  conditions  of  any 
kind  developed  during  the  night.  In 
the  morning  after  the  first  night  in 
the  chamber  he  was  so  well  and  con- 
tented that  the  experiment  was  con- 
tinued for  23^  days  without  interrup- 
tion or  break  of  any  kind.  His  health 
was  not  only  excellent  when  he  came 
out  but  continued  so.  A  second  ex- 
periment of  equal  length  w'as  made 
with  equally  satisfactory  results. 
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A  third  experiment  was  carried  on 
with  a  different  subject  who  had  as- 
sisted in  those  proceedings.  The  rate 
of  ventilation  was  reduced  from  lOO 
to  75  Hters  (6io  cu.  ft.  to  457  cu.  ft.) 
per  minute.  The  subject  was  not 
aware  of  this  reduction,  and  believed 
that  he  was  receiving  the  full  amount 
of  the  previous  experiments.  This  ex- 
periment continued  for  five  days,  and 
at  the  end  the  subject  felt  perfectly 
well  and  ready  to  repeat  the  experi- 
ment. 

For  the  fourth  experiment  another 
assistant  volunteered  as  subject,  and 
a  much  more  elaborate  test  was 
planned  to  continue  unbroken  for  12 
days.  Heretofore,  both  subjects  had 
been  at  rest,  but  in  this  case  the  sul> 
ject  devoted  his  time  during  the  first 
part  of  the  experiment  to  intense 
mental  work.  During  the  second  pe- 
riod he  remained  as  fiuiet  as  possible, 
and  during  the  last  period  he  engaged 
in  severe  nuiscular  work. 

Unknown  to  the.  subject  the  ven- 
tilating current  was  reduced  to  55 
liters  (335  cu.  ft. )  |>cr  minute  shortly 
after  the  experimeiit  began.  In  spite 
of  the  fact  that  the  daily  carbon  di- 
oxide production  rose  from  800  grams 
on  the  (lay  of  rest  to  1,400  grams  on 
the  days  of  work,  and  remained  at 
that  amount  for  three  successive  days, 
no  discomfort  was  felt  bv  the  subject. 

On  opening  the  window  of  the 
chamber  after  an  experiment  the  air 
invariably  smellcd  "close"  to  an  out- 
sider, yet  it  is  unnoticed  by  the  sub- 
ject himself.  On  several  occasions  a 
blood  count  was  made  before  and 
after  the  experiment  to  determine  if 
any  anaemic  tendency  was  developed, 
but  in  all  cases  the  results  were  nega- 
tive. Physically  and  mentally  the  sub- 
jects were  apparently  entirely  unin- 
fluencerl  by  the  long  sojourn  in  the 
vitiated  atmosphere. 

CONTAMIN.\TED      AIR      THAT      RAN      AS 
HIGH    AS    231    PARTS    IN    I0,000 

It  is  interesting  to  note  that  during 
the  greater  number  of  days  of  all  of 
the  foregoing  experiments  the  mini- 
mum amount  of  carbon  dioxide  was 
about  35  to  37  parts  per  10,000.  which 
means    that    during    the    experiments 


here  reported  the  subjects  were  living 
in  an  atmosphere  with  a  carbon  di- 
oxide content  generally  more  than 
twelve  times  normal.  In  one  case  as 
high  as  231  parts  per  10.000,  or 
nearly  eighty  times  normal,  were 
found.  For  the  twelve  hours  of  each 
work  day  the  subject  lived,  in  gen- 
eral, in  air  with  an  average  carbon 
dioxide  content  amounting  to  consid- 
erably over  100  parts  per  10,000,  or 
over  thirty-three  times  normal. 

AMOUNT    OF     CO.     EXCRETED     BY     BODY 

DI.MINISHED     IX     VITIATED 

ATMOSPHERE 

.\s  the  quantity  of  carbon  dioxide 
in  the  air  in  the  chamber  was  at  times 
<|uite  large,  it  is  probable  that  this 
condition  of  the  air  results  in  a  dis- 
turbance of  the  respiratory  exchange 
of  man,  causing  a  diminished  excre- 
tion of  carbon  dioxide  from  the  body. 
Emphasis  was  laid  oti  this  i)oint  by 
Dr.  Gulick  as  indicating  that  the  hu- 
man Ixxly  is  capable,  to  a  large  ex- 
tent, of  adjusting  itself  to  the  sur- 
rounding conditions,  including  those 
due  to  vitiated  air. 

POISONOUS  PROPERTIES  OF  EXPIRED  AIR 

NOT   DUE    TO    CHEMICAL    CHANGES 

IN    THE    AIR    ITSELF 

Dr.  Gulick  reviewed  the  series  of 
experiments  conducted  by  Flugge, 
Ileymann,  Paul  and  Ercklentz,  em- 
bodying a  large  amount  of  research 
work  in  Flugge's  laboratory  in  Bres- 
lau  on  the  problems  involved  in  the 
question  of  ventilation.  Previotis  to 
these  experiments  Formanek  had  pre- 
sented an  extended  review  on  the 
poisonous  properties  of  respired  air. 
Tn  this  rejx^rt  he  concludefl  that  the 
presence  of  ammonia,  resulting  not 
from  any  process  of  normal  trans- 
formation, but  from  decomposing  ma- 
terial in  the  mouth,  especially  when 
the  teeth  are  decayed,  is  sufficient  to 
account  for  the  poisonous  properties 
which  other  investigators  have  found 
in  respired  air. 

Flugge,  in  reviewing  the  literature 
of  the  subject,  points  out  that  the  ex- 
periments of  Rrown-Sequard  have  not 
been  verified  by  later  experimenters, 
that  all  of  the  evidence  thus  far  ac- 
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cumulated  tends  to  show  that  tliere 
is  no  chemical  disturbance  of  the  rcspi- 
rable  properties  of  air  as  a  result  of 
contamination  by  expired  air  from 
human  beings,  and  that  there  is  no 
gaseous  emanation  resulting  from  the 
transformation  of  matter  and  energy 
in  men  which  has  the  properties  of 
poison. 

This  investigator  further  concludes 


MUCH      DISCOMFORT     DUE     TO     A     HOT, 

MOIST  ENVELOPE  OF  AIR  DIRECTLY 

ABOUT    THE    BODY 

Dr.  Gulick  told  of  the  investigations 
of  Heymann.  which  led  him  to  the 
conclusion  that  the  air  immediately 
surrounding  the  head  of  a  person  has 
a  greater  carbon  dioxide  content  than 
the  room  air  as  a  whole  and  conse- 
quently that  people  frequently  breathe 
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that  the  discomfort  and  disagreeable 
results  experienced  by  people  living 
in  closed  rooms  are  due  principally  to 
disturbances  of  the  elimination  of  heat 
by  the  body,  and  to  bad  odors  arising 
from  the  body  and  clothing,  which, 
though  not  dangerous  to  health,  are 
unpleasant,  induce  psychical  disturb- 
ances and,  consequently,  should  be 
eliminated  as  far  as  possible. 


air  containing  relatively  large  quanti- 
ties of  carbon  dioxide. 

These  results  were  accentuated  by 
Paul,  who  made  experiments  in  a 
large  box  in  which  the  carbon  dioxide 
content  could  be  very  materially  in- 
creased. At  times  the  percentage  of 
this  gas  was  many  times  that  in  an 
ordinary  room,  amounting  often  to 
150  or  160  parts  per  10,000.     Under 
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this  condition  of  excessive  carbon  di- 
oxide no  discomfort  was  experienced 
by  the  subjects  until  the  humidity  also 
increased. 

With  a  relative  liumidity  of  50% 
no  discomfort  was  noticed  until  the 
temperature  had  risen  to  about  26°  C. 
(78.8°  F.).  On  the  contrar>',  if  the 
relative  humidity  of  the  air  was  7S% 
to  80%  the  discomfort  was  invariably 
noticed  at  24'  C.  temperature.  (75° 
F.). 

Accurate  observations  of  the  body 
temperature  were  taken  at  the  breast 
with  a  delicate  thermo  element,  and 
measurements  of  the  temperature  and 
humidity  of  the  clothing  showed  that 
as  soon  as  the  disturbance  of  the  heat 
evolution  of  the  body  began  there  was 
a  maximum  in  the  temperature  of  the 
skin  and  an  increase  in  the  humidity 
on  the  covered  portions  of  the  lx)fly. 
This  was  the  cause  of  disagreeable 
sensations  which  were  simultaneous 
with  the  signs  of  discomfort  noted. 

This  condition  of  the  air  envelope 
surrounding  the  body,  as  Dr.  Gulick 
called  it,  was  responsible  in  many 
cases  for  the  need  of  air  movement 
directly  about  the  body,  and  cxjilaincd 
why  school  children  sitting  in  a  room 
under  these  conditions,  becoming  there- 
by restless  and  languid,  were  benefited 
by  having  the  windows  thrown  open 
and  being  made  to  march  about  brisk- 
ly. This,  said  Dr.  Gulick,  had  the 
effect  of  changing  this  hot,  moist  en- 
velope about  the  body,  replacing  it 
with  fresh,  dry  air.  He  even  went  so 
far  as  to  say  that  these  changes  of 
te'-^peratures  and  movements  of  air 
w^re  required  by  the  hinnan  boriy  to 
maintain  the  highest  efficiencv  in  the 
operation  of  the  organs.  The  body, 
he  said,  is  made  for  a  changeable  tem- 
perature, and  the  flushing  of  rooms 
at  intervals  with  fresh  air.  even  with 
mechanical  ventilating  svstems,  is  in 
Hnjp,  with  the  latest  researches  on  this 
subject. 

EFFECT      OF      BREATHING      FRESTI       .MR 

THROUGH    TUBE    IN    A    CLOSED 

ROOM 

Further  investigations  were  made 
by  the  German  investigator,  Paul,  at 
Breslau.  which  showed  that  if  the 
bodv  were  inclosed  in  the  chamber  at 


a  relatively  high  temperature  and  with 
increa-ed  moisture,  the  disagreeable 
effects  persisted  even  when  the  in- 
spired air  was  taken  through  a  tube 
extending  outside  the  chamber. 

Following  this,  the  body  of  the  sub- 
ject was  placed  outside  the  chamber 
and  air  which  had  previously  been 
rendered  impure  by  another  person 
was  breathed  through  a  tube  in  the 
nose.  In  this  case  no  discomfort  was 
observed. 

Finally,  recognizing  that  invalids, 
especially  in  certain  classes  of  dis- 
ease, are  in  many  cases  sensitive  to 
impure  air,  Frcklentz  made  a  number 
of  experiments  with  patients  from  a 
hospital,  employing  the  apparatus,  iti- 
cluding  the  air-tight  box.  that  was 
used  by  Paul.  In  a  majority  of  the 
experiments  the  carbon  dioxide  con- 
tent of  the  air  reached  from  70  to 
150  parts  per  10.000.  Observations 
were  made  regarding  the  skin  tem- 
perature and  the  tcmiicr.'iturc  and 
moisture  of  the  clothing.  These  ex- 
periments clearly  showed  that  the 
chemical  contamination  of  the  air  is 
without  effect  on  the  discomfort  of 
men.  and  the  <^nly  factors  influencing 
discomfort  were  moisture  and  the 
temperature  of  the  surrounding  air. 

f.\ll  of  oxygen  must  be  liEi.ow  12% 

TO  AFFECT  RESPIRATORY  EXCHANGE 

Experiments  made  on  animals  by 
Billings.  Mitchell  and  P.ergey  with 
artificial  atmospheres,  the  observations 
on  man  by  Speck,  and  those  of  more 
recent  date  by  Durig.  in  breathing 
artificial  atmosphere  containing  large 
quantities  of  carlxtn  dioxide,  although 
experiments  of  but  short  duration, 
show  conclusively  that  no  marked  dis- 
turbances of  the  respiratorv  exchange 
are  noted  until  the  percentage  of  oxy- 
gen in  the  expired  air  falls  as  low  as 
12%.  Even  in  the  peculiar  conditions 
and  long  experiments  conducted  by 
Profs.  Benedict  and  Milner.  already 
described,  the  nearest  approach  to  this 
percentage  was  15.3%. 

One  of  the  most  interesting  experi- 
ments at  Wesleyan  I/niversity  was 
one  of  several  days'  duration,  on  one 
day  of  which  the  subject  breathed  air 
through   a   tube   from   outside   of  the 
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chamber.  A  light  tube,  reinforced  on 
the  inside  with  a  light  spiral  spring 
and  provided  with  a  rubber  mask,  was 
attachetl  to  the  man's  face  in  such  a 
manner  as  to  permit  of  his  inhaling 
air  of  the  chamber,  which  in  this  case 
remained  pure  becau-e  the  products 
of  respiration  from  bc^th  the  nose  and 
the  mouth  were  immediately  carried 
out  of  the  chamber  through  the  tube, 
the  other  end  of  which  was  attached 
directly  to  the  (lUti^oing  air  i^ipe. 
The    mask    was   of   the    type   com- 


air  shows  that  the  total  amount  of 
carbon  dioxide  in  the  chamber  was 
extremely  low,  being  only  about  2 
parts  per  io,0(X).  This  contimied  until 
evening,  when  the  maximum  was 
reached  at  7  p.  m.  of  17  parts  per 
10,000.  On  this  day  the  subject  elim- 
inated 2,213  calories  of  heat  and 
770.68  grams  of  carbon  dioxide  and 
consumed  623.41  grams  of  oxygen. 

During  the  next  day,  when  the  tube 
was  not  used,  the  subject  breathing 
the  air  inside  the  chamber,  the  carbon 


INTERIOR  OF   RESPIRATION  CHA.MBER.  FROM  REAR  OF  CHAMBER 


monly  used  in  laboratories  to  prevent 
inhalation  of  dust,  the  sponge  used 
for  this  purpose  being  removed.  The 
tube  was  about  8  ft.  long  and  ex- 
tremely light. 

The  samples  from  the  interior  of 
the  chamber  were  obtained  through  a 
small  opening  in  the  food  aperture. 
An  inspection  of  the  analyses  of  this 


dioxide  in  the  chamber  was  purposely 
allowed  to  accumulate  rapidly,  which 
was  accomplished  by  cutting  down  the 
rate  of  ventilation  to  a  minimum, 
especially  during  the  first  part  of  the 
day.  The  absolute  amount  of  carbon 
dioxide  was  held  at  about  100  liters 
during  the  rest  of  the  24  hours,  reach- 
ing a   maximum  at   10  p.   m.  and   7 
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A.  M.,  when  there  were  240  parts  of 
carbon  dioxide  per  10,000  in  the  air 
of  the  chamber. 

It  is  thus  seen  that  during  this  par- 
ticular experiment  the  subject  Hved  for 
practically  the  whole  24  hours  in  an 
atmosphere  which  at  10  a.  m.  was  118 
parts  per  10.000  and  during  the  rest 
of  the  24  hours  averaged  over  220 
parts  per  10.000.  or  over  70  times 
normal. 

On  this  day  the  subject  gave  <>ff 
2,200  calorie'^  of  heat  and  761.43 
grams  of  carbon  dioxide  and  con- 
sumed 627.27  grams  of  oxygen.  That 
is.  when  there  was  a  ver}'  high  per- 
centage of  carbon  dioxide  and  a  di- 
minished proportion  of  oxygen  in  the 
air  the  respiratory  exchange  and  the 
heat  evolution  were  practically  the 
same  as  on  the  preceding  days  when 
the  conditions  were  not  far  from 
normal. 

Too  much  stress  must  not  be  placed 
on  the  close  agreement  shown  in  {h\- 
experiment,  because  it  is  assumed  that 
the  bodilv  activity  of  the  subject  was 
the  same  in  both  ca^^es.  If.  on  the 
second  day,  there  had  been  a  greater 
bodily  activity  than  on  the  first,  there 
would  have  been  a  greater  carbon  di- 
oxide and  heat  output  and  vice  vors.n. 

So  far  as  it  was  possible  to  judge, 
however,  there  were  no  material  dif 
ferences  in  the  muscular  activity  on 
the  two  days,  in  spite  of  the  fact  that 
it  might  reasonably.be  inferred  that 
the  wearing  of  a  mask  and  tube  on 
the  first  day  would  tend  to  restrict 
muscular  activity  to  some  extent.  It 
is  certain  that  no  differences  in  the 
respiratory  exchange  and  heat  output 
are  to  be  noted  which  at  all  corre- 
spond to  the  enormous  differences  in 
carbon  dioxide  content. 

It  is  also  to  be  noted  that  in  the 
case  above  cited  no  abnormal  results 
appeared  which  could  in  any  wav  be 
attributed  to  the  increased  percentage 
of  carbon  dioxide  in  the  chamber. 

In  connection  with  the  humidity  in 
the  chamber  during  the  foregoing  ex- 
periment it  may  be  stated  that  when 
the  tube  and  mask  were  worn  the 
relative  humidity  was  much  lower 
than  in  any  other  experiment,  as  was 
to  be  expected.     The  lowest  propor- 


tion was  25.6%,  at  the  end  of  the  24 
hours.  Contrary,  i)ossibly,  to  what 
might  be  expected,  the  relative  hu- 
midity on  the  next  day.  when  the 
mask  and  tube  were  not  worn  and 
when  the  ventilation  was  so  markedly 
cut  down,  was  not  abnormally  high, 
the  increase  in  the  amount  of  water 
being  in  no  degreee  comparable  to 
the  increase  in  the  amount  of  carl»on 
dioxide. 

GKNERAL      C().\  CLUSIO.N.S      ki:(.\RDl.\U 

VENTILATIO.V     AS    A    RKSUI.T    OF 

THE    WESLEVAN    UXIVF.K- 

.SITV    TEST.S 

As  a  result  of  the  evidence  obtained 


DEVICE  FOR  Tiii.  m..\IOVAL  OP  THi.   ki.>FI 

RATORY  PRODUCTS  FRO.M  THE 

RESPIRATION  CHAMBER 

at  the  Wesleyan  I'niversity  tests. 
Prof.  Benedict  and  Prof.  Milner  made 
the  following  deductions : 

1.  That  an  increase  in  the  atnount 
of  carbon  dioxide  present  in  the  air 
is  absolutely  without  effect  on  the 
mental  and  bodily  comfort  of  the  sub- 
jects of  the  experiments. 

2.  The  so-called  concomitant  im- 
purities of  the  earlier  writers  were 
not  discovered  in  this  research.  The 
subjects  at  no  time  complained  of 
headache  or  other  discomfort.     It  is 
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conceivable  that  the  iminiritics  from 
one  individual  would  have  no  delete- 
rious effect  ujxjn  the  same  individual. 
but  might  have  on  another. 

3.  We  believe  that  the  unusual  con- 
tr<5  of  therniometric  and  hy^ronictric 
conditions  of  this  form  of  chaml)er 
preclude  conditions  «»f  temperature 
and  humidity  ordinarily  present  in 
poorly    ventilated   roms. 

The  conductors  of  the  experiments 
take  pains  to  state,  however,  that  the 
results  nuist  not  be  considered  in  any 
way  as  evidence  in  favor  of  a  de- 
crease in  the  ventilation  of  ordinary 
living  rooms,  lecture  halls  and  public 
building>.  The  great  advantage  t«>  all 
in  breathing  plenty  of  pure,  froli  out- 
floor  air  cannot  \ye  denied  by  anyojie. 
The  germicidal  properties  of  atmos- 
pheric air  and  >unlight  are  of  the  ut- 
most imiKirtance  in  conserving  health. 

If  these  experiment^  throw  any 
more  light  upon  the  vexed  problems 
of  ventilation  and  emphasize  the  im- 
portance of  determinations  r»f  mois- 
ture rather  than  of  carl)on  dioxide, 
they  will  have  been  ])roductive  of 
good  results.  It  is  certainly  erroneous 
and  unscientific,  according  to  these 
obser\'crs.  to  rely  ujion  the  determina- 
tion of  carlx^n  dioxide  in  the  air  of 
a  room  as  a  measure  of  its  conrlition 
for  respiration. 

The  quantity  would  l)ecome  serious, 
of  course,  when  large  enough  to  di- 
lute the  air  to  such  an  extent  that  the 
quantity  of  oxygen  present  would  be 
insufficient  for  daily  needs,  but  it  can 
never  accumulate  to  a  serious  degree 
in  any  ordinary  room  in  which  proper 
attention  is  given  to  regulation  of  the 
moisture  content  and  temperature. 

THE    CASE    OF    A    BUI.I.    COXFIXF.D    TX    A 
.MR-TIGHT   STALL 

Dr.  Gulick  supplemented  his  re- 
marks with  an  account  of  some  ex- 
periments conducted  at  the  Univer- 
sity of  Minnesota  experiment  station, 
where  a  bull  was  confined  in  an  air- 
tight stall.  In  these  experiments  it 
became  very  evident  that  when  the 
air  was  gradually  contaminated  the 
cattle  acquired  a  ver>'  high  degree  of 
tolerance.  In  one  case  a  steer,  after 
confinement  in  a   closed   stall   for   37 


(lavs,  sccnicd  to  be  in  jierfect  comfort. 
He  continuctl  to  make  true  gains  of  I 
lb.  per  day  during  the  entire  period, 
lie  was  taken  out  of  the  stall  once  a 
week,  hcnvever.  to  be  weighed  and  to 
allow  of  cleaning  of  the  stall,  being 
out  each  time  about  C^o  minutes. 

In  another  case  a  steer  was  con- 
lined  in  a  closed  stall  continuously  for 
j8  day>.  the  longest  continuous  period 
used  at  any  time.  This  steer  was  not 
out  of  the  >tall  during  this  *:ime  and 
had  no  ventilation  except  that  given 
in  feeding,  which  was  done  through  a 
hole  14  in.  x  18  in.  in  the  door  about 
3  ft.  from  the  floor.  There  was  also 
a  trifling  amount  of  air  leakage  around 
the  window  casing  and  around  the 
clo>e-fitting  dcx^r.  Yet.  at  the  end  of 
the  period,  the  steer  appeared  to  be 
in  perfect  health. 

The  stalls  used  in  this  work  had 
cement  floors  on  concrete,  with  sewer 
coimections.  hard  brick  walls  and 
board  ceiling,  covered  with  heavy 
nuisliiL  The  walls  and  ceiling  were 
painted.  The  closed  stall  was  9  ft. 
X  10  ft.  8  in.  on  the  floor  and  8  ft. 
2  in.  high  and  contained  784  cu.  ft  of 
air  space.  The  witulows  were  made 
as  tight  as  possible.  The  closed  stall 
has  oidy  one  outside  wall.  Each  stall 
had  a  dour  3  ft.  8  in.  wide  by  7  ft. 
high  on  the  north  side  opening  into 
a  hallway.  It  had  one  window  facing 
the  south  22  iiL  wide  by  44  in.  high. 
-After  the  stall  was  in  use  for  a  short 
time  very  little  air  could  enter  unless 
admitted  through  the  open  door. 

Three  animals  in  all  were  used  in 
this  group  of  experiments,  and  the  re- 
sults were  studied  at  ends  of  periods 
varying  from  6  hrs.  to  21  days.  The 
percentage  of  COo  varied  all  the  way 
to  2.67.  and  the  relative  humidity  up 
to  99%.  or  practical  saturation.  Mois- 
ture gathered  very  freely  on  ceilings 
and  walls  and  would  even  run  down 
here  and  there  in  tiny  streams. 

In  addition  to  this  it  was  discov- 
ered that  one  of  the  steer's  horns, 
which  became  broken,  healed  with 
the  same  rapidity  and  success  as  that 
of  a  steer  outside  whose  horn  was 
purposely  broken  at  the  same  time 
for  the  purposes  of  comparison. 


10 


THE   HEATING    AND    VENTILATING    MAGAZINE 


mssLmusm 


Seventeenth  Annual  Meeting,  J^e^A}  ^ork, 
Janticiry  24-26,  1911 


Two  notable  results  of  the  recent 
annual  mcetin.i!^  of  The  American  So- 
ciety of  Heating  and  Ventilating 
Engineers,  in  Xew  ^'ork,  were  the 
acceptance  by  the  society  of  a  defi- 
nite basis  for  rating  house  heating 
boilers  and  the  virtual  accejitance  in 
principle  nf  new  theories  in  regard 
to  \entilation  rei|uireinents  which 
liave  been  brMught  nut  by  recent  in- 
vestigators, a  f  - 
fecting  the  u'^e  of 
the  CO,,  standard 
as  a  basis  for 
measuring  air 
purity. 

Theboiler  rating 
c|ue■^tion  is  one 
that  has  engaged 
the  attention 
of  the  society  for 
many  years.  Dur- 
ing the  past  two 
years  special  com- 
mittees have  been 
at  work  on  the 
subject  and  the 
results  t  h  e  >• 
achieved  have 
formed  a  ground- 
work upon  which 
a  final  report  was 
made  and  accept- 
ed by  the  society. 
The  new  scheme 
of  rating"  is  given 
in  detail  in  this  is- 
sue. 


REGI\.\LD   PELH.\M    MOLTON 

Newly-Elected  President  of  the  .\merican  Society 
of  HcatinK  and  VcntilatinK  Engineers 


A.  i'Aans,  health  ctmimissioner  of 
Chicago.  In  commenting  on  Dr. 
Evans's  paper.  I'rof.  William  Kent 
^ngge^ted  that  the  paper  might  well 
be  entitled.  "What  1  Do  Xot  Know 
AI)out  WMililation."  a  stand  which 
I'rof.  Kent  said  he  had  been  ready  to 
.issume  for  the  past  twenty  vears. 

b'ollowing    the    reading    of    these 
i\\o    papers,    a    remarkable    address 

was  made  bv  Dr. 
Luther  H.  C'uliek. 
director  of  the 
I  )epartmcnt  of 
Child  Hygiene 
of  the  Russell 
."^age  I''i>undation. 
detailing  experi- 
ments which,  it 
w.is  frankly  de- 
clared, upset 
many  of  the  ac- 
cepted theories 
regar<iing  the 
cau^^cs  of  the  con- 
tamination of  air. 
An  elalxiration  of 
Dr.  (nilick's  re- 
marks is  also 
prC'cnted  in  this 
issue. 

MTKRNOON       SES- 
SION, JANUARY  24 

Phe  meeting 
was  called  to  or- 
der Tuesday,  af- 
ternoon bv  Presi- 


The  agitation  of  the  ventilation  dent  James  D.  Hoffman.  Secretary 
question  was  brought  about  through  Mackay  announced  the  following  new 
the  presentation  of  two  unusual  pa- 
pers on  the  subject,  one  on  "The 
Value  of  Good  Ventilation."  by 
Prof.  Severance  Burrage.  of  Lafay- 
ette. Ind..  and  the  other  on  "Stand- 
ards of  Ventilation."  bv  Dr.  William 


members  elected  since  the  last  ballot 
was  issued  : 

NEW   MEMBERS 

Richard  W.  .Mper.  1225  Tames  Building.  Chat- 
tanooga. Tcnn. 

Alfred  O.  Blackman,  Park  Row  Building.  New 
York. 

Alexander   S.   Cameron.   Chicago,   IH. 

W.   A.   Cameron,  president.  Chicago.   III. 


THE   HEATING    AND    VENTILATING    MAGAZINE 


11 


Frauk    I.    Cooper,    89    Franklin   street,    Boston. 

Albert    H.   Del.aney,    Kansas   Ciiy,    Mo. 

Chas.  F.  Kvelctli,  uo  lioylston  street,  Boston, 
Mass. 

Fred  .\.   Forgcc.  41    Park   Row,   New   York. 

Harry   Ceiser,   Newark,    N.   J. 

Louis    R.    llardinR,    State   College,    Pa. 

William    J.    Haynes,    St.    Louis,    Mo. 

E.   L.   IIoKan,    .Marquette    Building,   Chicago. 

A.    S.    Hiiniphreys,    St.    I.uiiis,    .\lo. 

H.  H.  Humplirey,  i5<i5  t'lieniical  Building,  St. 
Louis,   Mo. 

Charles  Kauscn,  ,o6  Treniont  avenue.  New 
York. 

Fred    \.    Leland.    Springfield,    Mass. 

Robert    Leinnicy,   ( )ssining,    N.    Y. 

Martin  J.  I.ide,  409  W'uodwaril  Building,  Birm- 
inehani,    .Ma. 

\Vni.    H.    Marshall,    Plcasantville,   N.   Y. 

Joseph    .\.    .Moore.    Stale    lIcuKe.    Boston,    Mass. 

Glenn    C.    .Morgan,    St.    J'aul.    .Minn. 

C.   F,.   I'carce,  4J7    Fifth  avenue.   New   York. 

K.  B.  Perrine,  uo  Boston  Building,  Denver, 
C»\. 

Fred    \V.    I'dwers,    Chicago,    111. 

\\.  \\.  Rosenbauni.  Chemical  TUiilding,  St. 
Louis,    .Mu. 

.August    H.   Scroth.   ChicaR.<>.    111. 

CuihlH-ri  Schaffer.  First  Nalinnal  Bank  Build- 
ing,   Chicajjii.    111. 

Perry   West.    Newark,    N.   J. 

Frank  P.  Windell.  Perry  P.uilding.  Philadelphia. 
Pa. 

jiNHtR  mi:.mi'.i:r 

Uilliani  Maver.  Jr..  677  P.dk  sinel.  Wist  Ne« 
York,    N.    1. 

A  coininiltcc  "'f  rcccpiion  was 
then  ai)i)<)itU.(l,  ciin>i>-tin}^  nf  lames 
A.  Donnelly,  A.  1'..  .\lar-liafl  an<l 
William   Kilehie. 

rresident  llofTman  then  delivered 
his  ad(lres.«;,  in  w  liioh  he  spoke  of  the 
proj.^ress  made  hy  the  ><>ciely  dnrinjj 
the  previons  year,  e>peciallv  in  the 
preparation  of  hills  for  compulsory 
ventilation  of  lofts,  shops,  audito- 
riums, as  well  as  of  school  huildinf^fs, 
which  will  ]irol)al)ly  he  acted  upon 
by  several  lej^islatnres  this  winter. 
Continuini;,  he  said  : 

"Sizini^  up  the  propo-sition  in  an 
unbiased  way,  the  following  proba- 
bly states  the  present  conditions 
concerning  the  ventilation  question : 
The  need  of  pure  air  to  maintain 
health  is  a  cardinal  principle,  now 
acce])ted  by  everyone.  The  air  we 
breathe  contains  many  impurities, 
some  of  which  should  be  eliminated 
to  prepare  it  for  breathing  purposes. 
Tests  to  detect  these  impurities  are 
rather  crude  and  inaccurate.  Present 
methods  of  supplying  the  air  to  the 
rooms  are  open  to  auestion. 

"From  this  summary  it  would 
seem  that  a  great  manv  of  the  im- 
portant points  concerning  ventilat- 
ing air  are  still  to  be  settled,  and 
apparently  the  need  for  careful 
scientific  investigation  is  very  great. 


Some  radical  changes  in  the  old 
antl  well-established  methods  of  pu- 
rif\  ing.  supplying  and  exhausting 
the  air  are  being  proposed.  Ihese 
changes  should  be  carefully  ccmsid- 
ered  in  comparison  with  our  pres- 
ent methods  and  the  future  practice 
■>huukl     be     rccommeiKlei.1     accord- 


ingiv 


i'he  report  of  the  secretary,  Wil- 
liam .\1.  .Mackay,  showed  an  in- 
crease ill  the  membership  from  367, 
re|)orted  at  the  last  annual  meeting, 
to  3<)(),  or  a  net  increase  of  23. 

The  treasurer's  refiort  showed  re- 
ceipts tit  be  $5,530.78;  e.xpeiulitures, 
$4.jf»<).S3.  leaving  a  balance  of  $i,- 
_'^rf>.«>5. 

The  report  of  the  I'.oard  of  Gov- 
ernors was  read  by  Kesjinald  Pel- 
ham  r.oltoii  and  was  de\oied  to  de- 
tails of   the   society's   work. 

John  ]•".  Hale  re])orted  for  the 
(.'ommittee  on  (."onipulsory  Legisla- 
tion, that  fa\oral)le  pro>])ects  exist- 
ed in  several  >tateN  for  the  i)assage 
of  \entilation  laws,  including  Colo- 
rado. Wisconsin.  California.  Dela- 
ware and  .Maryland:  also  Kansas, 
.Vorth  Dakota,  .\ebraska  and  Mich- 
igan. In  (  )hio  a  code  of  regula- 
tions is  being  jjrepared  relating  to 
the  construction,  safety,  sanitary 
conditions  and  maintenance  of  pub- 
lic and  other  buildings.  Heating 
and  ventilating  is  to  be  covered  un- 
der sanitar\-  conditions.  The  com- 
mission empowered  b^-  the  legisla- 
ture to  draft  this  code  has  placed 
the  subject  of  sanitary  conditions  in 
the  hands  of  Fred.  W.  Elliot,  an 
architect  of  Columbus,  who  \\\\\ 
make  an  investigation  of  conditions 
in  the  East  before  making  his  rec- 
ommendations. 

The  remainder  of  the  re])ort  was 
taken  u]>  with  an  account  of  the 
preparation  of  a  new  building  code 
in  Chicago,  which  has  just  gone  in- 
to effect.  On  this  matter  the  re])ort 
states : 

A  committee  appointed  by  the  Il- 
linois Chapter  of  this  society  to  co- 
operate with  the  mayor's  committee 
and  known  as  the  Chicago  Venti- 
lating Commission,  has  assisted  in 
the   preparation   of   certain    sections 
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of  the  new  Chicago  Building  Code 
which  has  just  gone  into  effect,  and 
your  attention  is  called  to  the  fol- 
lowing taken   from  the  same: 

ARTICLE   XX. 

Ventilation 

680.   VEXTii,.\Ti(j.\  IX  i;l'ildin(;s 

OF  CLASSES  IV,  V,  VII  and  VI I! . 

(a)  Tlie  air  used  in  any  mom  as  an 
auditorium  in  buildings  of  Classes  IV  and 
V,  hereafter  erected,  and  the  air  in  any 
room  used  as  an  auditorium  in  huildinn- 
of  Classes  IV  and  V  liercafter  erected,  and 
the  air  in  any  ronni  used  as  a  cl.is>.rui>m 
or  assembly  hall  in  buildings  <»f  Clax 
VI  [I.  hereatter  erected,  shall  be  change<l. 
so  as  t"  provide  «ach  i)erson  for  \vlu)m 
seating  accommodati'>n  is  pmvided  in 
such  auditorium,  classroom  or  assembly 
hall  with  at  least  1.500  cu.  ft.  of  air  per 
hour. 

( f) )  In  buildings  of  Cla>>  \'I1  here- 
after erected  on  floors  fre«|uented  by  the 
public  the  air  in  such  rooms  shall  be 
supplied  at  the  following  rates: 

For  each  person  in  basement,  j.ooo  cu. 
ft.  per  hour. 

For  each  per>on  in  lir-t  to  tiiird  >torie>. 
both   inclusive,   1.500  cu.   ft.   |)er  hour. 

For  each  person  in  fourtli  >tory  and 
above,  except  as  hcrein.ifter  prnvi<led, 
1.300  cu.   ft.  per  hour. 

For  eacii  person  in  grocery  dejtart- 
nients  and  restaurant-^.  1.500  cii  ft.  per 
hour. 

(c)  For  the  pnrpo^,-  .if  determining  the 
number  of  people  on  .in)  floor  in  build 
ings  of  Class  VI!.  in  calculating  the 
means  r.f  ventilation,  the  frdlowing  floor 
area  per  i>er<on  per  flo<ir  shall  l>e  taken 
as   the  basis: 

r.asement.  per  i>er~on.  ^o  s<|.  ft.  of  floor 
area    excln<i\t'    of    walls,    st.iir-    and    oli 
vators. 

Fir-;t  »tory.  per  i)erson.  jo  sq  it.  oi 
floor  area,  exclusive  of  walls,  stairs,  ele- 
vators  atul   enclosed   sliow   windows. 

Second  story,  per  person,  50  sq.  ft.  of 
floor  area,  exclusive  of  walls,  stairs,  ele- 
vators and  enclosed  show  windows. 

Third  story,  per  person.  60  sq.  ft.  of 
floor  area,  exclusive  of  walls,  stairs  and 
elevators. 

Fourth  story  and  above,  per  person,  80 
sq.  ft.  of  floor  area,  exclusive  of  walls, 
stairs  an<l  ele\ator<.  except  as  herein- 
after provided. 

(d)  GriHcry  departments  and  restau- 
rants, per  person.  40  sq.  ft.  of  floor  area, 
exclusive  of  walls,  stairs  and  elevators. 

(e^  The  amount  of  carbon  dioxide  in 
the  air  of  .itiy  such  auditorimn.  classroom 
or  assembly  hall  or  space  frequented  bv 
the  public  in  Class  VII  buildings  shall 
not  be  permitted  to  rise  above  10  parts 
of  carbon  dioxide  per  10.000  part^  of  air. 
measurements  being  taken  at  levels  from 
2^{^  ft.  to  8  ft.  above  tlie  floor,  generally 
distributed,  and   the  temperature  in   such 


spaces  when  artificially  heated  shall  not 
exceed  68°  F.  Relative  liunndity  shall 
not  be  less  than  457c  nor  more  tlian  80% 

(f)  The  air  in  any  room  used  as  an 
auditorium  in  buildings  of  Classes  IV 
and  V  constructed  prior  to  the  passage 
of  this  ordinance,  and  the  air  in  any 
room  used  as  a  classroom  or  assembly 
hall  in  buddings  of  Class  VIII  con- 
structed prior  to  the  passage  of  this  ordi- 
nance sliall  be  changed  so  as  to  provide 
each  person  for  whom  seating  accom- 
modation is  provided  in  such  auditorium, 
classroom  or  assembly  hall  with  at  least 
1200  cu.  ft.  of  air  per  hour. 

(g)  The  air  in  any  rooms  and  floors  in 
buiiding-i  of  Class  VII  erected  prior  to 
the  pas  age  <if  this  ordinance  ><hall  be 
>upj>lied  by  mechanical  or  other  means, 
.It   the   following   rates: 

I'or  each  person  in  basement,  l^wo  cu. 
ft  per  hour.  l'"or  each  person  in  first  to 
third  stories,  botli  inclusive,  I200  cu.  ft. 
per  hour.  I-'or  each  i)erson  in  fourth 
story  and  above,  except  as  hereinafter 
provided,  1040  cu.  ft.  per  hour.  For  each 
person  in  grocery  departments  and  rest- 
.lurants.  1200  cu.  ft.  per  hour. 

'!)»  for  the  purpose  of  determining  the 
number  of  people  on  any  floor  in  build- 
ings of  Class  VII.  in  calcidating  the 
means  of  ventilation,  the  following  floor 
.irea  per  nerson  per  floor  shall  be  taken 
.IS  the  b.-isi-^: 

llasement.  per  ptrsi.n.  jo  sq.  ft.  of  floor 
area,  exclusive  of  walls,  stairs  and  ele- 
vators. First  story,  per  person,  20  sq. 
ft.  of  floor  area,  exclusive  of  walK,  stairs, 
elivators  and  enclosed  show  windows. 
Second  ^tory.  per  person,  50  s(|.  ft.  of 
floor  area,  exclusive  of  walls,  stairs,  ele- 
v.itors  and  encbtsed  show  windows, 
riiird  story,  per  person,  (o  s(|.  ft.  of  floor 
area,  exclusive  of  walls,  stairs  and  ele- 
vator*. |-"ourth  story  an«l  above,  per  per- 
son. So  s<|.  ft.  of  floor  area,  exclusive  of 
walls,  stairs  and  elevat<»rs.  except  as 
hereinafter  provi«le<I.  Grocery  <lepart- 
ments  and  restaurants,  i)er  person,  40  sq. 
ft.  of  floor  ar<;i.  <  velusive  of  walU.  stair*; 
and  elevators 

(i)  The  aniotmt  of  carbon  dioxide  in 
the  air  of  any  such  auditori\ims.  class- 
rooms or  assembly  hall  or  space  fre- 
quented by  the  public  in  Class  VII  build- 
ings shall  nf>t  be  permitted  to  rise  above 
12  parts  of  carbon  dioxide  per  10,000 
parts  of  air.  measurements  being  taken 
at  levels  frf>m  2'j  to  S  ft.  above  the  floor 
generally  distributed;  and  the  tempera- 
ture in  such  spaces  wheti  artificially 
heated  shall  not  exceed  70°  F.  The  rela- 
tive humiflity  shall  not  be  less  than  40% 
nor  more  than  85%. 

(j)  The  word  "auditorium"  as  used  in 
this  section  in  connection  with  buildings 
of  Classes  IV  and  V  shall  be  constructed 
as  including  the  main  floor,  balcony  and 
galleries. 

(k)  In  buildings  hcrafter  erected  for 
or  converted  to  the  use  of  a  factory,  mill 
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or  workshop  the  air  shall  be  changed,  ex- 
cept as  hereinafter  provided,  so  as  to 
provide  each  person  for  whom  working 
accommodations  are  provided  therein 
with  at  least  1500  cu.  ft.  of  air  per  hour. 

(1)  In  buildings  used  for  the  purpose 
of  a  factory,  mill  or  workshop  at  the 
time  of  the  passage  of  this  ordinance  the 
air  shall  be  changed,  except  as  herein- 
after provided,  so  as  to  provide  each 
person  f<>r  whom  working  accommoda- 
tions are  provided  therein  with  at  least 
1200  cu.  ft.  of  air  per  hour. 

(m)  In  any  building  or  room  hereafter 
erected  for  or  converted  to  the  use  of  a 
factory,  mill  or  workshop,  the  amount  of 
carbon _dioxide  in  tlic  air,  except  as  here- 
inafter provided,  shall  not  be  permitted 
to  rise  above  10  parts  of  carbon  dioxide 
per  10.000  parts  of  air. 

(n)  In  buildings  or  rooms  used  for  the 
purpose  01  a  factory,  mill  or  workshop 
at  the  time  <>f  the  passage  of  this  ordi- 
nance, the  amount  of  carbon  dioxide  in 
the  air,  except  as  lu-reinafter  provided, 
shall  not  be  permitte<l  to  rise  above  12 
parts  of  carbon  dioxide  per  10,000  parts 
of  air.  The  measurements  in  each  case 
above  enumerated  in  this  paragraph  shall 
be  taken  at  tlic  leveK  from  j'j  to  8  ft. 
above  the  flo<>r,  distributed  jjenerally;  and 
the  temperature  in  sucii  spaces  when 
artificially  lieated,  •^hall  not  exceed  68° 
F..  except  .Is  hereinafter  provided;  the 
relative  humidity  shall  not  be  less  than 
409f.  nor  more  than  ^5%. 

(o)  The  above  provisions  and  stand- 
ards as  to  ventilation  shall  not  apply  to 
storage  rooms  or  vaults,  or  any  place 
where  the  manufacturing  process  therein 
conducted  would  be  materially  interfered 
with,  or  where  the  manufacturing  pro- 
cesses therein  conducted  would  produce 
considerable  quantities  of  free  carbon 
dioxide,  except  that  the  air  in  such 
rounis  or  vaults  or  in  any  places  of  man- 
ufacture shall  not  be  permitted  to  be- 
come detrimental  to  the  health  of  those 
who  enter  or  work  therein. 

(p)  Xo  part  of  the  fresh  air  supplied 
in  conipliance  with  the  requirements  of 
this  section  shall  be  taken  from  any 
cellar  or  basement. 

((:\)  Xo  person,  firm  or  corporation, 
either  as  owner,  proprietor,  lessee,  man- 
ager ->r  superintendent  of  any  factory, 
mill,  workshop  or  any  other  building 
where  one  or  more  persons  are  employed 
shall  cause,  permit  or  allow  the  same  or 
any  portion  or  apartment  of  any  room 
in  such  factory,  mill  or  workshop,  to  be 
overcrowded  or  to  have  inadequate  or  in- 
sufficient light  or  ventilation. 

(r)  No  person  shall  be  exposed  to  any 
direct  draft  from  an}-  air  inlet,  nor  to 
any  draft  having  a  temperature  of  less 
than  60'  F. 

(s)  All  poisonous  or  noxious  fumes  or 
gases  arising  from  any  process,  and  all 
dust  of  a  character  injurious  to  the 
health  of  the  persons  employed,  which  is 


created  in  the  course  of  a  manufacturing 
process,  within  such  factory,  mill,  work- 
shop or  laundry,  shall  be  removed,  as  far 
as  practicable,  by  either  ventilating  or 
exhaust  devices. 


REPORT  OF   PUBLICITY    COMMITTEE 

For  the  publicity  committee,  S.  R. 
Lewis  reported  progress,  especiall} 
in  connection  with  the  work  of  the 
Chicago  Ventilation  Commission,  on 
which  two  members  of  the  pub- 
licit^'  committee  served.  The  work 
of  this  commission  is  still  under 
way,  investigations  being  conducted 
into  the  following  phases  of  ventila- 
tion : 

1.  Street  cars — ventilation  and  de- 
vices for  same. 

2.  Purification  by  ozone  and  elim- 
ination of  odors  by  the  same. 

3.  Ventilation  of  schools,  includ- 
ing practical  experiments  with  up- 
ward \entilation  in  a  Chicago 
school,  appropriation  for  which  has 
been  made  by  the  Chicago  Board 
of  Education. 

4.  Requirements  for  ventilation 
and  air  conditioning  for  department 
stores,  particularly  for  sub-base- 
ment selling  floors. 

5.  Requirements  for  ventilation 
in  buildings  of  particular  occupa- 
tion, such  as  best  methods  for  print- 
ing offices,  laundries,  bakeries,  res- 
taurants, etc. 

Attention  was  called  to  the  rather 
unwieldy  size  of  the  committee  and, 
as  a  result,  a  resolution  was  passed 
at  a  later  session  reorganizing  the 
committee  on  a  smaller  basis. 

The  report  of  the  Illinois  Chapter 
was  read  by  the  secretary  of  the 
chapter,  John  F.  Hale.  In  addition 
to  detailing  the  proceedings  of  the 
chapter,  reference  was  made  to  the 
work  of  a  local  committee  of  Chi- 
cago members  appointed  to  co- 
operate with  the  Chicago  Board  of 
Health.  The  results  of  this  work 
have  been  made  a  chapter  in  a 
book  just  published  by  the  United 
Charities  of  Chicago. 

BASIC  VENTILATION   PRINCIPLES  ADOPT- 
ED   BY    THE    CHICAGO    VENTI- 
LATION COMMISSION 

The  report  also  contained  four- 
teen   basic   principles    regarding   ven- 
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tilation  that  have  been  adopted 
by  the  Chicag^o  Ventilation  Com- 
mission, as  follows : 

1.  Resolved,  that  carbon  dioxide 
in  the  amount  present  in  ordinary 
expired  air  does  not  settle  out  from 
a  mixture  of  air  and  CO... 

2.  Resolved,  that  carjjon  tlioxide 
is  not  the  agent  of  pollution  of  ma- 
jor importance  in  expired  air. 

3.  RcsfiKfd.  that  a  temperature 
of  68*  F.  with  a  i)roper  relative  hu- 
midity, is  the  proper  maximum  tem- 
perature for  rooms  artificially  heated 
and  ventilated. 

4.  Resolved,  that  in  the  present 
state  of  knowledge  it  is  impossible 
to  designate  the  particular  harmful 
agent  or  agents  in  or  associated 
with  expired  aii . 

5.  Resolved,  that  large  (|uantilies 
of  COo,  more  than  10  parts  in  10,- 
00(),  when  long  cuntiiuied.  are  cap- 
able of  producing  some  harm  to  the 
human  body  when  inhaled,  regard- 
less of  the  source  of  gas,  provided 
the  oxygen  ]"Tcentage  is  not  greater 
than  in  ordinary  air. 

6.  Resolved,  that  it  is  cheaper  to 
heat  and  move  air  enough  for  ade- 
quate ventilation  by  currents  than 
it  is  by  dilution. 

7.  Resolved,  that,  neglecting  hu- 
midity, the  sum  total  of  heating 
agencies  in  a  room  with  stationary 
teni])crature  is  equal  to  radiation  by 
the  walls,  ceilings,  and  floors,  plus 
the  heat  lost  with  the  outgoing  air. 

8.  Resolved,  that  upward  ventilat- 
ing currents  of  air  in  crowded 
rooms  are  desirable  when  arising 
from  sources  free  from  dust  or  other 
injurious  particles. 

9.  Resolved,  that  in  those  indus- 
tries Avhere  considerable  CO;  is  lib- 
erated in  the  process  of  manufac- 
ture. CO..  is  not  a  proper  standard 
of  air  pollution. 

TO.  Resolved,  that  the  delivery  of 
a  certain  volume  of  air  per  hour 
per  inhabitant  in  a  given  space  does 
not  necessarily  constitute  ventila- 
tion. 

II.  Resolved,  that  in  cold  weather 
it  is  not  possible  to  ventilate  an 
occupied  room  in  this  climate  ex- 
cept with  air  previously  warmed. 


12.  Resolved,  That  heating  and 
ventilating  are  separate  questions 
and  should  always  be  so  considered. 
When  efforts  are  made  to  amalga- 
mate them  it  should  be  borne  in 
mind  that  there  are  parts  of  them 
thai  cannot  be  amalgamate*!  ami 
must  be  kept  separate. 

13.  Resolved,  that  relative  hu- 
midity is  (tne  of  the  most  impor- 
tant factors  in  ventilation  from  the 
standp()int  of  health. 

14.  kesohed.  that  it  is  economic 
from  a  fuel  standpoint  to  maintain 
a  fairly  constant  relative  humidity 
in   \  entilatioji. 

'I'he  commission  was  composed 
of  (jeorge  Mehring,  W.  L.  Bro- 
naugh  and  S.  R.  Lewis,  represent- 
ing the  Illinois  Chapter;  Prof.  F. 
\\  .  Shepherd,  representing  the  Chi- 
cago Hoard  of  I-'ducation ;  F.  O. 
1  ouney.  M.I).,  director  of  labora- 
tories and.  \\  .  .\.  Stevens,  M.D.. 
commissioner  of  health,  represent- 
ing tlu'  Chicago  Department  of 
Health. 

Following  the  reading  of  this  re- 
port. President  Hoflfmaii  appointed 
.IS  tellers  F.  K.  .Munroe.  li.  C.  Davis 
and  II.   W.   Whitten. 

Resolutions  of  sympathy  on  the 
death>  of  R.  r.arnar<l  Talcott.  W. 
II.  r»r\aii  and  to  \\  .  A.  Green  on 
the  <Ieath  of  his  son,  H.  li.  (jreen, 
were  adopted,  to  be  prepared  bv 
R.  P.  Bolton  and  W.  M.  Mackay. 
An  auditing  committee  was  aLso 
appointefl.  consisting  of  James  Mac- 
kay. F.  K.  Davis  and  F.  D.  B. 
In  galls. 

Before  the  session  adjourned,  it 
was  voted  to  appoint  a  tiumber  of 
new  committees  which  are  given 
on  page  16. 

KVF.XING  SESSION.   J.XNl'ARV   24 

Tuesday  evening  session  was 
o])ened  with  the  reading  of  a  paper 
by  Byron  T.  Gi fiord  on  "Pipe  Line 
Design  for  Central  Station  Heat- 
ing." This  was  followed  bv  the  re- 
port of  the  rating  of  house  heating 
boilers  presented  by  the  committee 
consisting  of  Fdward  D.  Densmore. 
chairman.      Reginald      P.      Bolton. 
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A. 


Bol- 

Al- 

B. 


JaniL-   .\iackay,  James  A.  Donnelly 
and  Ralj))!  A.  Collamore. 

The  report  of  the  tellers  was  then 
read  and  the  followinpf  officers  were 
elected  : 

NKW    OFFICERS 

President,   Re.s^inald    Pelham 
ton.  New    York. 

Fir>i   vice-president.  John 
leii.  Ann  Arbor.  Mich. 

.^ecnnd      vice-president. 
Franklin,   i'.uston. 

Trea-nrcr.  U.  G.  Scollav,  Brook- 
lyn. X.  V. 

Secri'tarv.  W.  W  .  Macon.  New 
York. 

Board  of  Governors:  James  D. 
Hoffman.  Lafayette.  Ind. ;  .\ngust 
Kehm.  L'hicag^o;  R.  C.  Carpenter, 
Ithaca.  X.  Y. ;  James  II.  Davis. 
Chica.c":  John  T.  Bradle\ .  .^.  Louis. 

.\FTKKNOOX    SESSIO.V.   J.WUARV    25 

\  -pccial  paper  was  presented  at 
the  W  ednesday  afternoon  session 
by  Frank  X.  Speller,  metallurgical 
engineer  for  the  Xational  Tube 
Company,  on  "Durability  of  Welded 
Pipe  in  Service  and  the  Prevention 
of  Corrosion  in    Pipes." 

The  reading  of  the  report  on  the 
interpretation  of  the  society's  con- 
stitution, which  followed,  led  to 
the  appointment  of  a  special  com- 
mittee to  revise  the  entire  constitu- 
tion. 

The  remainder  of  the  session  was 
devoted  to  the  symposium  on  ven- 
tilation, already  referred  to. 

MORNING  SESSION.   .T.\NU.\RY  26 

The  programme  for  Thursday 
morning  included  a  paper  on  the 
"\'entilation  of  the  Capitol,  Wash- 
ington. D.  C."  by  Xelson  S.  Thomp- 
son, which  was  read  by  Clifford  R. 
Bradbury. 

AFTERNOON    SESSION,   JANUARY   26 

The  features  of  the  afternoon  ses- 
sion were  a  report  of  the  effect  of 
air  leakage  and  wind  on  heating 
guarantees,  which  was  read  by  H. 
\\'.  \\  bitten,  one  of  the  members  of 
this  committee,  and  a  report  of  the 
committee  on  legislation  for  X^ew 
Y'ork  state.  D.  D.  Kimball,  chair- 
man, which  contained  a  draft  of  the 
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new  bill  covering  factories,  etc., 
which   is   now    under   consideration. 

On  motion  of  F.  K.  Davis,  a  reso- 
lution was  passed  by  unanimous 
vote,  expressing  the  appreciation 
of  the  society  for  the  unflagging  in- 
terest in  the  work  of  the  societv 
shown  by  the  retiring  secretary. 
William  .\l.  Mackay.  who  has  held 
the  office  for  the  past  twelve  years. 

This  was  followed  by  the  instal- 
lation for  the  newly-elected  officers 
and  the  remainder  of  the  session 
was  presided  over  by  the  new  presi- 
dent.   Reginald    P.    Bolton. 

After  topical  discussion  the  meet- 
ing came  to  final  adjournment. 

THOSE    PRESENT 

J.    D.    Hoffnmn.    Lafayette,    Ind. 
R.    P.    Bolton,    New    York. 
S.    R.   Lewis,    Chic.TRO. 
Wm.    M.    Mackay,   New  York. 
U.    O.    Scoll.T^.    Rrooklvn,    N.    Y. 
Titdson    .\.    Goodrich,    New   York, 
las.    Mackay,    New    York. 
John   F.    Half,   Chicago. 
R.   C.   Carpenter.   Ithaca, 
D.   S.   Boyden,   Boston. 
J.   W.    Wattles.    Boston. 
.\.  C.   Edgar.   Philadelphia. 
Rov   E.  I.ynd,   Dover,  N.  J. 
Ed^    K.    ^lunroe,    Baltimore,    Md. 
H.    W.    Whitl.n,    Boston. 
J.    Barton     Garfield,    New    York. 
F.   V.   Clark,    New    York. 
Chas.    R.    Bishop.    I.ockport.   N.    Y. 
C.    T.    Bmdbury.   WashinRton,    D.    C. 
\.    S.    .Xmiagnac.    New    York. 
J.   R.   Shanklin.   Charleston,  VV.   Va. 
Chas.    J.    \'oiinK.    PoiiRhkeepsie.   N.   Y. 
II.    Kathcnbraclcer,    New    York. 
Jas.    A.    Donnelly.   New   York. 
Chas.    Morrison,    Boston. 
Newoll    P.    .Andriis;    Brooklyn. 
Fred'k.    D.    B.    Inn-iHs.    Syracuse. 
O.    W.    Cushman.    Cleveland. 
Chas.   A.   Fuller.   New   York. 
Conway   Kiewitz.    New    York. 
Geo.   D.   Farnum.   New   York. 
Geo.    V.   Grecy.    New    York. 
F.   K.   Davis,   Baltimore.   Md. 
Frank   K.   Cliew,   New  York. 
Ilarrv    de    Joannis.   Chicago. 
Stewart    .\.    Icllett.    Philadelphia. 
Wm.  G.   Snow.   Boston. 
C.    E.    Pearce,    New    York. 
TI.    S.   Welsh,   Rochester. 
H.  T.  Gates,  New  York. 
F.    G.    McCann,   New    York. 
W.   W.    Macon,   New   York. 
W.    Ritchie.    New    York. 
Tos.    Graham.    New   York, 
b.   M.   Ouay,   New  York. 
.Arthur   Ritt'er.   New   York. 
Walter  Thompson.   Elizabeth,  N.   J. 
S.    Morgan    Bushnell.    Chicago. 
Edward    S.    Berry,    Philadelphia. 
A.    .\.    Dumont.   New    York. 
Bert   C.    Davis.   Kansas   City,    Mo. 
M.  F.  Thomas,  New  York. 
Homer    .Addams.    Philadelphia. 
.\llen   Redding.   New   York. 
'  T..   B.   Sherman.  New   York.  • 
C.    B.   T.   Snvder.   New   York. 
A.    B.    Marshall.    New   York. 
Hugh    T.    Barron,    New    York. 
Louis    D.    Collins,   Geneva,    N.   Y. 
\.   A.   Cryer.   New  York. 
Robt.    Mayo.   Jr..    Washington,    D.    C, 
Jas.   H.   Davis.   Chicago. 
Tames   D.   Erskine,   New  York. 
Mark   O.    Mona-nh.    New   York. 
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Wm.  C.   Vrooman.   Schenectady,  N.  Y, 

Richard  B.   Hunt.    New    ^■ork. 

Thos.   Barwick,   New   York. 

Geo.  O'Hanlin,  New  York. 

Henry    C.    Mallory,    New    York. 

L.   C.     Quackenboss,  New  York. 

C.  H.  Seymour,  New  York. 
T.  J.   McKee,   New   York. 

T.   J.    Corbetl,    New    York. 

Joseph  A.   Moore,   Boston. 

Edward  J.    Mobley,    Frederick,   Md. 

Jos.    B.    Klliott,    Frederick,   Md. 

Tames   \V.    H.    Myrick,    Boston. 

Henry   H.    Lee,    Boston. 

Edwin   H.  Treat.   New     York. 

G.    E.   Grimshaw,    New   York. 

F.    N.    Speller,    I'ittshiirK'.    Pa. 

Geo.    n.    Schniilt.    New     \otV. 

H.    H.   Hcllerman.    Philadelphia. 

Wm.    D.    Clark,    \\illimatitic.    Conn. 

F.    .\.    I, eland,   Springfield,    Mass. 

H.    K.    McCloughan,    New   York. 

T.   J.    DiifTy.    New    Vnrk. 

John    Mosner.    New    ^'ork. 

M.    B.    Goinbers,    New    York. 

John   F.   Hanhiiry,   New    York. 

Wm.    H.   Cticnoweth,  Jr.,  Chicaeo. 

W.    M.   (',.    Bracmer.    Canulni.    N.    I. 

J.    \V.    Curtin.    Norwich.    Conn. 

Theo.    Karr,   Jr..    Belleville.    111. 

P.   H.    Seward.    New    York. 

W.    H.    Driscoll.   Jersey    City.    N.   J. 

H.    B.   Gordon.  Jersey   City,   N.  J. 

F.   T.   Chapman,    Monlclair,  N.   J. 

David   J.    Kice,    New    York. 

Jos.    F.    Broderick.    New    York. 

T.    A.   I.arocca.    New    York. 

John    G.    Eadie,    New    York. 

B.   F.  Stan^'land.   New    York. 

Geo.    B.    EnRland.    New   York. 

S.   C.    Porter.   New    York. 

F.    A.    Wilson,    New    Y..rk 

Gus.    Regman,    New    York. 

Richard    llankin.    New    York. 

las.    .\.   llardinp.    M.ist   Orange,   N.   J. 

O.    I),    n     niitnlls.    .\I.    n..    New    York. 

D.  n.    Kinih.Tll.    New   York. 
J.    P.    I.isk.    New    York. 

.\.    M.    I'eldnian,   New    N'ork. 
Wm.    Kent.    Montclnir,    N.   J. 
\s'.    H.    McKicvcr.    New    York. 
T.  K.    Berman.   New   York. 
Chas.    E.    Scott,   New   York. 
H.    H.    Brooks,   Troy.    N.    Y. 
J.    I.  I.vle,  New  York. 
Perry    West.    Newark. 
Frank    T.    Cooper.    Boston. 

B.  T.    GifTord.    Chic.iK". 

J.    F.    ncLornie.    New    York. 
Fred'k.    .\.    Waldron.    New    York. 
P.    A.    Hoff.   New   York. 

F.  C.    Bradbury,    Philadelphia. 

D.  E.    PolRlase,    New    York. 

E.  A.    Stevens.    New    York. 
Otto    Reiner,    Newark. 
William    Tolinson.    Providence. 

C.  Teran",    New    York. 

G.  Petersen.    New    York. 
R.    Rouse,  Jr.,   New    ^■ork. 

E.  F.   Tweedv.   New    'S'ork. 

F.  T.  Phillips,  Philadelphia. 
.Mbert  B.  Franklin.  Boston. 
Wm.    Schoof,   Jersey   City. 

Frank   TT.    T.ord,    IrvinRton.    N.    Y. 

J.    C.    Hiildinann,    New   York. 

F.    H.    Cushman.    Boston. 

C.   A.   Slocum.   I, one  Branch,   N.  J. 

E.    C.    Theis,    Brooklyn. 

Tas.    H.    Mcrritt.    New    ^Vlrk. 

t.uthrr   TI.    Gulick.    Nr«    York. 

W.    R.    Focc,    I,ansdo«nc.    Pa. 

J.    B.   Dobson.    Atlanta.    Ga. 

Howard   Newman.   New   York. 

T.    H.   Trxtorius,    New    York. 

W.    T.    Towner.    New   York. 

E.   K.   T.anninp.    Camden.   N.    T. 

E.  K.   Webster.    Camden.    N.   t. 
M.    P.    Miller.    Camden,    N.   j! 
Wm.   F.   Bilycu.   Camden.   N.   J. 
Geo.   Hney.   Boston. 

W.   G.   I.c   Comptc,    New   York, 
C.   P.   A f wood.    Salem.    Mass. 

F.  A.  Hill.   Baltimore.   Md. 
Frank    Schreit.    Mansfield.    O. 


Martin  W.   Kern,    Providence,    K.    I. 

A.    E.    Hall,   Albany,   N.   Y. 

William    W.    Morgan.    Philadelphia. 

J.    Logan    Fitts.    I'anulcn,    N.   J. 

P.   C.   l)oherty,    PouKlikecpsie,   N.    Y. 

Chas.  J.   Hatch.   Boston. 

Geo.    E.    Rinkenburger,   New    York. 

.■\.    R.    .Manyer.    New    York. 

.\.   M.    .Mvord,    New   York. 

H.    A.    Terrell.   Camdan.   N.   J. 


Committees  that  Will  Undertake  Special 
Work  during  the  Year 

.\  committee  in  Massachusetts  to  serve 
for  two  yi'.'irs  in  connection  witli  tlie 
conipiil^orv  leni^Iation.  Prop. iscd  l>v  11. 
W.  Whittcn 

.\  committee  of  tlirce  to  study  tin-  .h<I- 
visal>ility  of  hc-ating  and  ventilating  miar- 
antecs.     IVopo^d  l»y   11.  J.    I'.arron. 

A  committee  i>f  li\e  to  revi-e  the  con- 
stitution and  by-laws,  to  "wliich  was  re- 
ferred the  report  of  the  conunittec  on  In- 
terpretation of  the  Constitution.  Pro- 
posed by   Prof    William   Kent. 

.\  committee  to  confer  with  a  commit- 
tee of  tlic  .American  Schiiol  IlyKiene  .\s- 
sociation  on  standards  of  ventilation. 

A  publicity  committee  of  three  men 
from  one  locality  to  secure  publicity  for 
the  work  of  the  society  and  to  provide 
for  tlic  dissemination  <if  literature  coii- 
cerninR  heatiuR  ami  ventilatinp  an''  '• 
jects  related  tliereto 

.\  committee  of  three  to  receive    I  .   \\ 
l-'lliott.     representative    of    the     building 
code  commission  of  Ohio,  who  will  visit 
the   East  on  an   inspection   of  heatinp  and 
ventilatiiiK  practice. 

The  Annual  Dinner 

The  social  fcattirc  of  the  meetinn  was 
the  annual  dinmr  which  wa«  held  on 
the  second  eveninp.  Januarv  J5,  at  the 
Grand  Hotel.  Broadway  and  .'^ist  street. 
The  occasion  was  praccd  by  the  pres- 
ence of  the  ladie-  and  proved  a  most 
successful   affair. 

President  HoflFman  acted  as  toast- 
master  with  President-elect  Reginald  P. 
Rolton  on  his  ripht  an«l  Past  President 
William  Kent  on  his  left. 

Professor  Kent  was  the  first  speaker, 
responding  to  the  toast,  "Reminiscences." 
.\fter  telling  of  his  experiences  in  the 
early  days  of  the  heating  profession  and 
of  the  work  of  such  pioneers  as  Prof. 
Woodbridge,  of  Pioston.  and  Prof.  Raid- 
win,  of  Xew  York,  Prof.  Kent  reviewed 
the  developments  that  led  to  the  forma- 
tion of  the  society.  "Tlic  society,"  he  said, 
"has  labored  tmdcr  the  usual  defect  of 
having  a  fcv.  men  to  run  it.  Our  young 
men  have  not  been  sufficiently  taught  the 
power  of  the  voice.  You  younger  engi- 
neers should  cultivate  the  habif  of  get- 
ting on  your  feet  and  expressing  your 
views  in  the  meetings." 

Speaking  on  "Our  Present  .Ambitions." 
William  G.  Snow  enumerated  them  in 
this  order:  To  maintain  a  high  standard 
of  membership  and  to  make  the  meiriher- 
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ship  mean  nmrc;  to  be  ambitions  to  se- 
cure a  wider  recognition;  to  establish 
standards  in  heating  and  ventilating 
work;  to  make  a  greater  effort  in  edu- 
cational work;  to  maintain  thmngli  com- 
mittees closer  relatione  with  other  so- 
cieties; to  secure  greater  interchange  of 
knowledge  and  ex])erience,  a  great 
dearth  of  information  existing  along  cer- 
tain lies;  to  excel  in  good  fellowship; 
to  be  receptive  of  new  ideas  in  tlie  line 
of  progress  and  to  keep  before  (he  pul)- 
lic  the  necessity  of  ventilation.  Mr. 
Snow  urged  the  formation  of  additional 
chapters  of  the  society. 

"Why  not  liave  our  head»iuarters  in  tiie 
United  Engineering  Societies  building?" 
was  a  sentiment  he  expressed  wliich  was 
greeted  with  applau>e.  This  idia.  it  may 
be  added,  has  since  been  carried  into 
effect. 

I'resident-elect  Reginald  1'  I'.oiton 
spoke  on  "Our  i-uture  I'olicy,"  .\lr.  Hol- 
ton  spoke  of  tiie  critical  and  interesting 
period  through  which  the  society  is  now 
passing  and  |)redicted  a  brilliant  future 
ff)r  it.  He  urged  a  wider  interest  on  the 
part  of  the  society  in  central  station 
heating  and  ex|)resse(l  the  lu)pe  of  se- 
curing closer  relations  with  the  N'.itional 
District   Heating   .Xssociation. 

"This  society,"  he  added,  "has  the  psy- 
chological opportunity  for  solving  the 
problem  rif  tlic  prolongation  of  human 
life  and  we  should  lead  the  van  in  the 
war  against  tuberculosis.  This  society 
has  as  much  interest  in  hygiene  a>  in 
ventilation  and  it  is  .a  matter  for  con- 
sideration as  to  whether  its  name  might 
not  be  enlarged  to  incluile  that  subject." 

V.  K.  Davis  spoke  for  "Our  \ew  Mem- 
bers," and  told  them  that  the  way  to  se- 
cure information  was  to  inaugurate  dis- 
cussions by  speaking  freely  of  what  they 
knew.  "Tell  others  what  you  know,"  he 
said,  "and  tliby  will  probably  tell  you 
something  you   do   not   know." 

K.  K.  Monroe  was  called  upon  to  speak 
for  "Our  Near  Members,  the  Ladies." 
After  paying  his  compliinents  to  them  he 
renewed  the  proposal  to  hold  the  sum- 
mer meeting  on  shipboard  on  Lake 
Michigan. 

Rert  C.  Davis  upheld  the  honor  of 
"The  Glorious  West,"  by  describing  the 
wonderful  development  of  Kansas  City 
as  the  starting  point  of  one  of  the  early 
trade  routes  across  the  plains. 

John  F.  Hale,  speaking  for  '"The  Illi- 
nois Chapter,"  told  of  the  preparation  he 
had  made  for  his  remarks  by  looking  up 
the  meaning  of  the  word  '"chapter,"  ac- 
cording to  Webster — "Noah,  not  War- 
ren," he  added,  a  sally  that  the  diners 
were  quick  to  appreciate.  He  looked 
upon  the  Illinois  chapter,  he  said,  as  a 
child  of  the  parent  body  and  he  thought 
the  society  was  in  danger  of  race  suicide 
imless  it  were  to  give  birth  to  additional 
chapters  before  very  long. 


William  M.  Mackay,  who  is  president 
of  the  St.  Andrews  Society  of  New- 
ark, N.  J.,  was  assigned  the  toast  of 
"Robbie  Burns,"  the  day  being  the  I52d 
anniversary  of  the  Scotch  poet's  birth. 
He  recited  a  poem  on  Burns  with  true 
Scotch  inflection  and  spirit. 

Harry  de  Joannis  spoke  for  'The 
Trade  I'ress"  and,  after  paying  his  com- 
jdiments  to  his  contemporaries,  he  told 
some  capital  stories,  concluding  with  ex- 
pressions of  the  interest  felt  by  the  trade 
press  in  the  project-  of  the  society  and 
of  the  desire  of  tlie  press  to  co-operate 
with  the  society,  asking  only  an  equal 
degree  of  consideration  on  the  part  of 
the  officers  and  members. 


Side   Lights  on  the  Recent   Heating   En- 
gineers'  Meeting 

Safety  Cylinder  N'alve  C\k,  Manstield, 
(  )..  distributed  liter.iture  sliowing  the 
operation  of  the  Triumph  radiator  valve, 
with  non-rising  stem,  in  several  styles, 
.ilso  the  Triumph  self-packing,  graduated 
\.ipi.«r  v.ilvf.  The  company  was  repre- 
sented by  the  president.  Frank  Schreit  and 
'  ).   \\  .   Cu-hman. 

llg  l-'lectric  X'eutilating  Co..  Chicago, 
III.,  i)rovided  the  membrrs  with  circulars 
describing  it>  direct-connected  electric 
blowers  and  fans,  showing  the  construc- 
tion of  their  unusual-shaped  fan  wheels  or 
ruimers,  as  well  as  the  company's  line 
of  llg  automatic  shutters  for  the  pro- 
tection of  vent  openings.  Other  matter 
described  the  company's  self-cooled  ex- 
haust fans  and  portable  ventilating  sets. 

Drop  Forging  Co.  of  New  York,  Jersey 
City.  N.  J.,  gave  out  circulars  of  its  Spar- 
tan chain  pipe  wrenches  in  which  the 
points  of  advantage  were  enumerated. 
A  sample  wrench  was  on  exhibition. 

Boynton  Furnace  Co.,  New  York,  had 
on  hand  copies  of  the  Boynton  Maga- 
zine fr>r  January,  191 1.  which  contained 
much  readable  matter  in  the  way  of  gen- 
eral philosophy  as  well  as  on  the  con- 
structive merits  of  the  Boynton  line  of 
heating  apparatus. 

James  Spear  Stove  &  Heating  Co., 
Philadelphia,  Pa.,  distributed  a  rurA  of 
good  wishes  to  the  fraternity. 

Incinerator  Co.  of  America,  New  "i^jik, 
had  on  hand  illustrated  catalogues  de- 
scriptive of  its  apparatus,  including  the 
Incinerite,  for  the  sanitary  disposal  of 
garbage  and  refuse  where  it  originates. 

Consolidated  Engineering  Co.,  Chi- 
cago, showed  a  clever  noveltj'  in  the 
shape  of  a  celluloid-backed  blotter  con- 
taining a  loosely  fitted  dial  showing  the 
applicability  of  the  Thermo  Control  sys- 
tem of  heating.  By  means  of  a  red 
blotter  for  a  background  the  eftect  on 
the  radiator  of  diiiferent  adjustments  oi 
the  dial  on  a  Thermo  control  valve  was 
clearlv   brought   out. 
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^  De/intte  'Basis  J^or  'Rating  Heating  'Boilers 


After  several  years  of  effort  the 
American  Society  of  Heating  and 
Venliratin,i>'  Engineers  has  finally 
reached  a  definite  basis  for  rating 
heating  boilers.  This  basis  is  now 
published  by  the  society  as  a  rec- 
ommendation to  manufacturers  and 
to  the  heating  trade  generally.  Its 
accejjtance  by  the  trade  is  expected 
to  gi\e  to  the  recDminendations  the 
effect  of  a  standard,  although  the 
society  specifically  refrains  fmin 
setting  up  the  proposed  basis  a«.  a 
standard. 

The  new  method  is  given  at 
length  in  a  renoit  of  the  society's 
committee  on  rating  of  heating  boil- 
ers, composed  of  ICdw.  I).  Dens- 
more,  chairman:  Keginald  W  I'.ol- 
ton.  James  Mackay.  James  A.  Don- 
nelly and  l\al|)h  I).  (  ollanioic  The 
report  was  acceptid  at  the  society's 
recent  annual  meeting  in  W-w 
^■ork. 

rile  new  basis  is  gi\iii  lurewith. 
practically  in  full  : 

The  work  done  by  the  committee 
on  Rating  of  Heating  Rollers  has 
been  in  accordance  with  ihe  follow- 
ing vote  oi  the  Society:  ■"Kesolved: 
That  it  is  the  sense  of  this  society, 
that  in  the  absence  of  any  standard 
for  rating  of  steam  and  hot  water 
lieating  boilers,  one  should  be  estab- 
lished, based  on  coal  consumption  per 
square  foot  of  grate  surface  and  efli- 
ciency. 

Tn  order  to  determine  the  method 
of  rating,  it  is  first  necessary  to  de- 
cide what  unit  will  be  use»l  as  the 
outinit  of  heating  boilers,  and  this 
committee  recommends  that  a  square 
foot  of  direct  heating  surface  be 
used  as  the  unit  of  rating,  based 
upon  the  assinnption  that  a  foot  of 
direct  steam  heating  surface  gives 
off  250  P..  T.  V.  per  hour,  and  that 
a  foot  or  direct  water  heating  siu'- 
face  gives  oft'  150  V>.  T.  V.  per  hour. 

In  order  to  determine  the  output 
of  anv  heating  boiler  in  the  form  of 
heat  it  is  necessarv  to  know  the  heat 
value  nf  the  coal  burned,  the  rate 
of  combustion,  and  the  efficiencv  of 


the  boiler.  This  committee  consid- 
ers that  it  is  within  the  province  of 
this  society  to  recommend  a  stand- 
ard heat  value  for  coal,  upon  which 
ratings  shall  be  based,  and  recom- 
mends that  12.000  B.  T.  U.  per 
pound  of  coal  be  that  basis. 

This  committee  considers  that  it 
is  not  within  its  |)rovincc  to  fix  ar- 
bitrarily either  the  rate  of  combus- 
tion for  different  sizes  and  makes 
of  boilers,  or  the  efficiency  of  differ- 
ent sizes  and  makes  of  boilers,  be- 
lie\ing  that  both  of  these  arc  func- 
tions of  the  manufacturer.  Conse- 
quently,  this  committee  suggests 
thai  .all  ratings  of  heating  boilers, 
in  order  to  be  in  accordance  with 
the  standanl  of  The  .\mcrican  So- 
ciet\  of  Heating  .and  X'cntilating 
Engineers  shall  be  based  on  the 
s(|uarc  feet  of  steam  radiation  or 
water  radiation,  with  the  values  giv- 
en .il)ove.  accompanied  by  a  definite 
and  stated  rate  or  combustion  and 
of   b<»ilcr  efficiency  in  each  case. 

It  must  be  understood  that  the 
r.itings.  whether  based  on  steam  or 
Iiot  water  surface,  include  not  mere- 
l\  the  actual  radiatf^rs  connected, 
but  what  nnght  be  called  the  "equiv- 
alent value'"  of  all  radiating  surfaces, 
including'  i»ipiiig.  valves,  etc..  be- 
yond the  supply  nozzle  of  the  boiler 
and  back  to  the  return  outlet  of  the 
boiler.  The  reason  for  suggesting 
the  use  of  stpiare  feet  or  direct  ra- 
diation as  the  basis  instead  of  the  B. 
T.  I',  is  that  there  is  thus  avoided 
a  change  from  the  present  estab- 
lished methods,  to  which  the  lav- 
man  buyer  is  largely  accustomed 
to  a  unit  with  which  the  layman  is 
very  much  less  familiar,  and  conse- 
(jueutly.  more  puzzling. 

It  ma\  be  objected  that  this  seem- 
ing sim])licity  of  method  is  at  the 
cost  of  a  failure  to  take  into  account 
all  the  variable  conditions,  such  as 
temperature  of  flue  gases,  power  of 
draft,  temperature  of  feed  water, 
pressure  at  which  steam  boilers  are 
run.  etc..  but  in  this  comiection  it  is 
to  be  noted  that  the  efficiencv  of  the 
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boiler,  uhicli  is  It)  be  stated  by  the 
manufacturer,  necessarily  takes  in- 
to accoiml  all  of  tlie-e  ihinjjs. 

This  committee  considers  itself  as 
not  warranted  in  going  further  than 
to  suggest  that  the  etticiency  sluuild 
be  uniformly  based  on  2  lbs.  of 
steam  pressure  per  scpiare  inch  for 
steam  boilers  and  on  180°  F.  supply 
temperature  for  water  boilers,  anil 
should  assume  ordinary  gravity  re- 
turn in  each  case. 

it  is  the  opinion  of  ihi>  committee, 
however,  that  the  exact  conditions 
under  which  the  eflFiciencies  are  to  be 
based  should  be  cU-finitely  deter- 
mined by  the  society,  just  as  the 
conditions  under  which  i)ower  boiler 
tests  shall  be  run  and  the  results 
recorded,  have  been  determined  by 
the  American  Society  of  Mechanical 
Kngincers.  but  this  committee  be- 
lieves that  this  work  should  be  un- 
dertaken by  a  separate  committee 
on  testing  which  ■^boull!  b     engaged 


on    this    particular    standardization 
alone. 

In  accortlance  with  the  above  this 
committee  makes  the  following  rec- 
ommendations : 

1.  That  the  unit  of  output  of  heat- 
iuL:  boilers  be  a  stmare  foot  of  direct 
>team  radiation,  assumed  to  give  of? 
heat  at  the  rate  of  250  L*>.  T.  U.  per 
hour,  or  a  sipiare  foot  of  direct  hot 
water  ladiation  assumed  to  give  off 
heat  at  the  rate  of  150  T..  T.  U.  per 
hour,  and  that  for  the  i)urpose  of 
determining  the  loacl  of  any  reduced 
boiler,  all  of  the  radiating  surfaces, 
of  whatever  nature,  be  reduced  to 
"equivalent  direct  steam"  or  "equiv- 
alent direct  water  radiation." 

2.  That  all  ratings  of  heating  boil- 
ers be  accompanied  by  statements 
of  the  rate  of  combustion  in  pounds 
of  coal  per  square  foot  of  grate  and 
of  the  efiiciencN'  of  the  boiler;  the 
efficienc\  to  be  the  ratio  of  the  total 
beat  units  given  otT  between  the  sup- 


RATINGS  OF  CAST  IRO.X  HolLKRS  IX  TERMS  OF  SQUARE  FEET  OF 
DIRECT  STEAM  RADIATIO.N  PER  SQUARE  F(X)T  OF  CRATE  AREA, 
WITH  DIFFi:kE.\T  RATICS  OF  COMHUSTIO.N  A.XIJ  DIFFJiREXT  BOILER 
EFFICIEXCIES. 

Assumptions. — (a)  Coal  heat  value  =  12.000  H.  T.  U.  per  p(jund :  (6)  boiler  erticiency 
=  ratio  of  heat  given  off  beyond  nozzle  to  heat-value  of  coal  burned;  (c)  one  square 
foot  of  direct  steam  radiating  surface  gives  off  250  B.  T.  U.  per  hour. 

Note. — All  radiating  surface  giving  ofl  different  amounts  of  heat  than  250  B.  T.  U. 
per  hour  per  scpiare  foot  may  be  reduced  to  " equivalent  direct  surface"  at  250  B.  T.  U. 
per  hour  per  scjuare  foot  for  use  in  connection  with  this  table. 


BOILER    EFFICIENCIES. 

Lbs.  of 
Coal 

(Per  Cent.) 

per  Sq . 

5(1.11      ,^2.3 

':<SA)      57.5     60.0        62.5'    65.0      67. 5i    70.0   i72.5 

75.0 

Ft.  of 

Grate 

per 

SQU.\RE     FEET    OF     DIRECT    R.ADIATIO.V. 

Hour. 

1 

24.  U 

2h.2 

26.4 

27.6 

28.8 

30.0'    31.2      32.4      33.6 

34. S 

36.0 

2 

48.0 

50.4 

52.8 

55.2 

57.6 

60.0  ,    62.4  ,    64.8      67.2 

69.6 

72.0 

3 

72.0 

75   6 

79.2 

82.8 

86.4 

90.0      93.6 

97.2    100.8 

104.4 

108.0 

4 

96.0 

100.8 

105.6 

110.4 

115.2 

120.0    124.8 

129.6    134.4 

139.2 

144.0 

5 

120.0 

126.0 

132.0 

138.0 

144.0 

150.0    156.0 

162.0    168.0 

174.0 

180.0 

6 

144.0 

151.2 

158.4 

165.6 

172.8 

180.0 : 187.2 

194.4    201.6 

208.8 

216.0 

7 

168.0 

176.4 

184.8 

193.2 

201.6 

210.0    218.4 

226.8    235.2 

243.6 

252.0 

8 

192.0 

201.6 

211.2 

220.8 

230.4 

240.0    249.6 

259.2    268.8 

278.4 

288.0 

9 

216.0 

226.8 

237.6 

248.4 

259.2 

270.0    280.8 

291.6    302.4    313.2 

324.0 

10 

240.0 

252.0 

264.0 

276.0 

288.0 

300.0 1312.0 

324.0    336.0    348.0 

360.0 

Example  of  L'se  of  Table. — If  4  lbs.  per  sq.  ft.  of  grate  per  hour  are  burned  under 
a  boiler,  the  efficiency  of  which  is  60%  with  6  sq.  ft.  of  grate,  what  will  be  the  capacity 
of  the  boiler?  From  the  table,  the  radiation  surface  per  sq.  ft.  of  grate=  115.2  sq.  ft., 
so  that  the  total  for  6  sq.  ft.  of  grate  =  691  sq.  ft.  of  direct  steam  radiation. 
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pi}-  iiMzzle  of  the  boiler  and  the  re- 
turn "Utict.  to  the  total  IJ.  T.  V. 
assun.cd  to  be  given  off  by  the  com- 
bustion of  the  coal,  on  tlie  basis  nf 
I2.000  r>.  T.  U.  per  pound  of  coal, 
the  periods  between  firings  being 
stated. 

3.  That  the  committee  on  tests  be 
requested  by  the  society  to  stand- 
ardize the  conditions  under  which 
the  efficiencies  of  heating  boilers 
.shall  l)c  determiiK-d  in  acc«irdance 
with  the  above  definition. 

4.  Tliat  the  society  takes  steps  to 
obtain     the     co<iperation     of    boiler 


maiuifacturers  in  adopting  the  a!)Ove 
recommendations  in  the  rating  of 
their  boilers ;  that  is.  to  have  all  boil- 
er manufacturers  rate  their  boilers 
as  suggested  al)o\e  and  jjublish  the 
rate  of  combustion  and  the  etBciency 
of  thf  boiliT  for  each  rating. 

Attached  hereto  will  be  found  a 
table  showing  ratings  i)er  square 
foot  of  grati  surface,  for  boilers  of 
different  efficiencies  with  different 
rates  of  combustion.  This  table  has 
been  prepare<l  to  show  the  range 
over  which  ratings  may  vary  witli 
various  rates  of  cnml)ustion  and  ef- 
ficiencies. 


DtiJt    in    City   Air 

By  Dr.  GtoRGh.  .\.  Soimir 
{Continued  from  January  issue.) 


The  consumption  of  iron  in  New- 
York,  and  the  resolution  of  the  metal 
into  dust,  is  the  most  remarkable, 
most  disfiguring  clement  in  the  city 
air.  If  you  look  at  any  of  our  white 
buildings,  such  as  the  Metropolitan 
Life  Insurance  lUiilding,  on  Twenty- 
third  street  and  I'ourth  avenue,  you 
will  see  it  is  stained  from  top  to 
bottom — stained  yellow.  It  is  stain- 
ed much  more  deeply  at  the  bottom 
than  at  the  top.  If  you  examine  the 
Chemical  Bank  building  on  Broad- 
way, you  will  find  the  same  is  true. 
But  there  the  stain  is  more  marked. 

Our  City  Hall  itself  was  cleaned 
by  sand-blasting  about  three  years 
ago.  and  when  T  entered  it  recently. 
I  was  struck  b\-  the  deep  orange 
color  of  the  lower  part  of  the  build- 
ing. \o\\-  that  is  in  the  center  of  a 
little  park.  The  iron  dust  produced 
by  the  wear  and  tear  of  trolley  cars 
on  the  surface,  of  those  of  the  sub- 
way nearby  and  of  the  elevated 
road,  not  to  mention  the  great 
amount  of  iron  dust  from  machinery 
and  from  horses'  shoes,  had  been 
carried  by  the  air  to  the  City  TTnll. 
and  there,  by  the  aid  of  moisture, 
had  become  resolved  into  a  yellow 
stain. 


cussed  the  (|ueslion  with  some  of 
the  engineers  and  architects  of  that 
building,  and  suggested  to  them  the 
cause  of  the  trouble.  It  is  one  of  the 
largest  buildings  in  the  city,  and 
one  of  the  most  f)rnamental. 

Their  view  wa^  that  there  was 
iron  in  the  marble.  But  I  went  to 
Tuckahoe.  where  the  marble  came 
from,  and  found  that  houses  had 
been  built  in  the  country  not  far 
from  there  of  the  -^anie  material  and 
had  stood  many  years  without  any 
stain. 

.\nd  then  I  collected  dust  from 
the  Metropolitan  Building — collect- 
ed it  on  nearly  every  floor  up  to  the 
top.  which  is  a  great  distance  from 
the  sidewalk.  I  always  found  iron 
particles  in  the  dust,  and  always  in 
sufficient  amount  to  account  for  the 
results. 

It  would  be  an  interesting  thing 
for  any  one  here  who  is  at  all  con- 
cerned about  dust,  and  curious  to 
know  how  much  iron  there  is  float- 
ing arotmd  in  the  atmosphere  he 
breathes,  to  scrape  up  a  little  dust, 
— perhaps  from  his  book-case,  or 
somewhere  else  in  his  home  or  of- 
fice,— take  a  common  ten-  or  fifteen- 
cent  horseshoe  magnet  and  pass  it 


^Vhen      the      Metropolitan      Life      over  the  dust.    Or.  prcferablv.  if  the 
Building  began  to  be  stained.  I  dis-      dust  is  scattered  on  a  piece  of  paper, 
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take  the  magnet  and  pass  it  back  and 
forth  under  the  paper.  In  the  last 
case  Avith  the  magnet  moving  under 
the  paper,  the  sharp  eye  will  see 
some  of  the  particles  rearing  them- 
selves on  their  hind  legs,  so  to 
speak,  and  waving  back  and  forth  in 
accordance  with  the  amount  of  mag- 
netic attraction  beneath. 

1  have  never  found  any  dust  in 
the  city  of  New  Vork  that  has  not 
ha.l  iron  in  it.  Unless  dissolved  by 
long-continued  exj)Osure  to  the 
weather,  the  particles  retain  their 
shar]).  bladelike  form. 

\    MKTIK)!)   0|-    PREXENTION 

There  is  a  way  to  prevent  much 
of  the  iron  dust  of  the  subway,  and 
that  way  has  been  employed  in  the 
Central  Underground  of  London, 
'i'hc  \'erkes  Tubes,  of  Loudon,  so 
called,  have  given  up  iron  brake 
shoes  and  use  a  fiber  brake  shoe. 
These  brake  shoes  are  economical 
and  prove  an  excellent  remedy 
where  such  an  amount  of  disfigur 
ing  dust  is  produced  as  in  the  New 
^'ork  subwav. 


DISCUSSION 

Dr.  S.  Adolphis  Knopf. — Since 
even  sterile  dust  from  the  wear 
and  tear  of  the  pavements  and 
from  building  material,  if  inhaled  in 
quantities,  is  apt  to  irritate  the  deli- 
cate membrane  of  the  respiratory 
tract  and  thus  make  it  more  suscepti- 
ble to  the  invasion  of  pathogenic 
germs,  the  necessity  of  the  sprinkling 
and  proper  cleaning  of  streets  insist- 
ed upon  in  Dr.  Soper's  paper  is  self- 
evident.  Street-car  companies 
should  be  obliged  to  have  the  car 
tracks  sprinkled  regularly  through- 
out dry  weather ;  this  they  can  easily 
do  by  running  sprinkling  cars  on  the 
tracks. 

Beating  carpets  in  backyards  and 
shaking  rugs  out  of  the  windows  is 
often  a  nuisance  and  should  be  re- 
tricted  to  certain  hours.  The  use  of 
the  pneumatic  process  should  be  en- 
couraged and  facilitated,  and  the 
managers  of  all  public  buildings  and 
large  establishments  should  be 
obliged  to  use  this  method  of  clean- 
ing.   The  cleaning  of  schools  should 


be  done  by  the  same  process.  Sweep- 
ing and  dusting  in  the  old-fashioned 
way  in  our  school  rooms  should  be 
absolutely  done  away  with. 

While  I  do  not  exactly  dififer  from 
my  friend  Dr.  Soper  when  he  speaks 
approvingly  of  Hessler's  idea  of  the 
danger  of  winds  to  the  health  of  hu- 
man beings,  I  would  wish  also  to 
show  the  beneficial  action  of  winds. 
If  there  ever  was  a  windy  city  it  is 
certainly  Chicago,  yet  Chicago  is  one 
of  the  healthiest  cities  in  the  United 
States,  and  while  1  gladly  bear  hom- 
age to  the  men  at  the  head  of  its  ex- 
cellent sanitary  supervision,  and  par- 
ticularly to  my  good  friend,  the  hon- 
tirable  commissioner  of  health.  Dr. 
W.  A.  Evans,  there  is  no  doubt  in  my 
mind  that  the  wind  to  which  the  city 
of  Chirago  is  so  much  exposed,  and 
which  sweeps  away  all  poisonous 
gases,  is  in  no  small  degree  responsi- 
ble for  its  healthy  condition.  Let  the 
builders  of  future  cities  bear  in  mind 
that  a  city  situated  on  high  ground, 
with  wide  streets  where  the  winds 
can  sweep  through,  will  be  a  healthy 
city  and  relatively  free  from  tubercu- 
losis, pneumonia,  grippe  and  other 
infectious  diseases  of  the  respiratory 
organs. 

Prof.  C.  E.  .\.  Winslow. — I  have 
nothing  to  add  in  regard  to  what 
is  so  well  said  in  the  paper  in 
regard  to  the  dust  and  bacteria  in  the 
air.  I  should,  however,  like  to  em- 
phasize one  point  to  which  Dr.  Soper 
refers  only  briefly.  The  quality  of 
bad  air  which  we  know  to  be  chieflv 
important — the  only  quality,  in  fact, 
in  regard  to  which  we  have  any 
clear-cut  experimental  evidence  of 
danger  to  health — is  the  physical 
quality  of  high  temperature  com- 
bined with  moisture.  Even  here  we 
much  need  further  investigation,  for 
the  study  of  the  hygiene  and  sanita- 
tion of  the  air  has  been  perhaps  the 
most  neglected  of  all  branches  of 
sanitary  science.  It  is  very  clear 
from  Professor  Haldane's  English 
experiments  that  the  crucial  test  of 
the  quality  of  air  is  a  reading  of  the 
wet-bulb  thermometer.  While  very 
high  temperatures  can  be  endured  if 
the  air  be  drv.  Dr.  Haldane  showed 
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that  moderate  physical  work  led  to  a 
marked  rise  in  body  temperature  as 
soon  as  the  wet-bulb  temperature 
passed  78°.  If  at  this  point  the 
mechanism  of  the  body  is  so  serious- 
ly upset  that  practically  a  condition 
of  fever  sets  in,  we  may  be  sure  that 
long  before  this  there  is  not  only  dis- 
comfort, but  actual  danger.  It  is 
probably  safe,  in  the  light  of  all  the 
facts,  to  set  70"^  on  the  wet-bulb  as  a 
danger  point  which  should  never  be 
exceeded.  Dr.  Soper  does  not  give 
the  wet-bulb  temperatures  directly, 
but  from  figures  for  dry-bulb  tem- 
perature and  relative  humidity  pub- 
lished in  the  Technology  Quarterly 
several  years  ago,  it  appears  that 
(luring  October.  1905,  the  wet-bulb 
temperature  in  the  subway  was  oc- 
casionally at  least  between  75'  and 
80°.  It  would  be  of  great  interest  to 
obtain  readings  indicating  the  pres- 
ent conditions  in  the  subway,  but  the 
extreme  discomfort  one  experiences 
in  using  it  during  rush  hours  is  suf- 
ficient evidence  that  conditions  are 
still  exceedingly  bad. 

Dr.  Geo.  A.  Soper. — There  is  no 
difference  of  opinion  between  Dr. 
Knopf  and  myself  with  reference  to 
the  effect  of  winds  on  health.  It  is 
conceivable  that  even  a  large  wind 
movement,  such  as  occurs  in  some 
parts  of  the  United  States,  may  be 
beneficial  to  health,  although  it  is 
difficult  t(,)  understand  just  how  much 
wind  is  required.  It  is  certain  that 
without  some  movement  of  wind,  life 
on  the  earth  would  be  unendurable. 
We  count  upon  natural  movements 
of  air  to  ventilate  our  cities.  Our 
streets  and  houses  are  ventilated,  not 
by  artificial  means,  but  by  currents 
of  air  which  are  set  up  b}-  the  move- 
ment of  wind  from  one  point  to  an- 
other. It  is  surprising  to  see  how 
thorough  is  this  effect,  ^^'^ind  pene- 
trates our  clothing  and  our  homes  no 
matter  how  closely  we  may  be  locked 
up. 

There  is  a  difference  between  wind 
and  draughts.  My  remarks  concern- 
ing the  possibly  injurious  effects  of 
too  much  air  movement  in  a  subway 
.ctation  refer  to  the  piercing  currents 


(if  cold  air  which  torni  draughts.  Dr. 
Knopf,  1  am  sure,  u  ill  agree  with  me 
that  a  strong  current  oi  air,  relatively 
small  in  volume  and  differing  ma- 
terially from  the  surrounding  tem- 
perature, is  not  a  wholesome  thing  to 
encounter  find  that  w  hen  thi>  condi- 
tion is  indefinitely  repeated  it  may 
become  dangerous. 

I'rofessor  W  inslow  has  called  at- 
tention to  a  subject  of  larye  and 
growing  importance  in  the  matter  of 
air  analysis;  that  is,  the  part  which 
iuimidity  plays  in  affecting  the 
health  and  c^mifort  of  human  beings. 
W  e  all  know  that  cold  and  heat  can 
be  borne  even  when  extreme,  pro- 
vided the  air  is  not  damp,  as  we  say. 
We  are  so  familiar  with  the  sultry 
days  of  summer  and  the  raw  weather 
oi  winter  along  our  coasts  that  it  is 
unnecessary  to  speak  of  the  dis- 
ajL^reeable  sensations  which  result 
from  danipnes.««.  Most  of  us  have  a 
\ague  belief  that  damp  weather,  be 
it  hot  or  ctild.  is  unhealthy,  but  to 
ni.my  it  will  be  new  that  a  definite 
degree  of  humidity  should  ha\e  been 
'letermined  beyond  which  injurious 
i-'nsequcnces  to  health  result. 

."^o  far  as  the  \ew  York  subway  is 
loncerned.  the  relativi-  humidity  was 
less  in  the  subway  than  outside,  an<I 
for  a  simple  reason.  The  absolute 
humidity  was  about  the  same,  but 
the  greater  heat  in  the  subway  made 
the  relative  figure  less.  Relative  hu- 
midity means,  of  course,  the  amount 
of  aqueous  vapor  which  was  present 
compared  to  the  greatest  amount 
which  cotdd  be  present,  this  ratio 
being  expressed  as  a  percentage. 

The  general  air  of  the  Xew  York 
subway  was  founrl  to  he  fairlv  goofl 
in  my  investigations,  except  for  the 
metallic  dust.  The  dust  could  large- 
ly be  prevented  by  the  use  of  filler 
brake  shoes.  Such  shoes  have  been 
successfully  employed  in  Europe, 
but,  as  far  as  I  know,  have  never  been 
used  in.  American  subways.  Thev 
have  many  mechanical  advantages 
and  are  said  to  be  fully  as  economi- 
cal as  metallic  brake  shoes.  Fiber 
brake  shoes  arc  more  sanitarx  than 
iron  brake  shoes  because  their  dust 
is  less  harmful  than  iron  dust. 
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The   Value  of  Good   Ventilation' 

Bv  Severance  Burrage,  Ph.D. 


Tlie  widespread  interest  in  the  cam- 
paign against  tuberculosis  which  has 
grown  so  rapidly  in  the  last  few 
years  has  served  to  publish  the  fact 
that  one  of  the  most  important  pre- 
disposing factors  to  tuberculosis  and 
pneumonia  is  bad  air.  Foul  air  is 
brought  about  by  absence  of  or  faulty 
ventilation.  Another  fact  which  has 
been  developed  during  this  same  cam- 
paign is  that  not  only  is  the  health 
greatly  improved  and  the  power  of 
resistance  of  the  body  against  disease 
greatlv  strengthened  by  breathing 
pure  air.  but  much  mt>rc  efficient  work 
is  being  <lonc  by  those  studying  and 
working  in  well  -  ventilated  rooms. 
The  plea  for  goo<l  ventilation,  then, 
may  be  based  on  tw  o  points : 

First.  Health,  the  prevention  of  un- 
necessary- sickness  and  death. 

Second.  Economy,  the  increase  in 
the  efficiency  of  the  occupants. 

One  of  the  common  excuse^  for  not 
having  systems  of  ventilation  in  build- 
ings is  that  they  cost  money.  But  if 
lives  can  be  saved,  sickness  jirevcnted, 
less  time  taken  out  on  account  of 
sickness.  an<l  more  efficient  work  dtme 
in  rooms  or  buildings  where  there  is 
good  ventilation,  the  "expense"'  ex- 
cuse sountls  very  weak. 

It  is  surprising  how  many  buildings 
are  not  provided  witli  any  system 
of  ventilation  whatever — buildings  in 
which  numbers  of  individuals  come 
together  daily  for  several  hours'  con- 
tinuous work  or  study.  If  such 
buildings  are  schoolhouses.  the  lack 
of  ventilation,  therefore  bad  air,  can 
be  looked  upon  as  responsible  for 
many  deaths  from  tuberculosis,  the 
children  having  been  rendered  sus- 
ceptible during  their  school  days,  and 
dying  between  the  ages  of  twenty  and 
twenty-five — in  the  very  prime  of  life. 
If  the  buildings  are  factories,  work- 
shops or  stores,  much  less  efficient 
work  will  be  done  by  the  occupants, 
much  more  time  will  be  lost  on  ac- 
count  of   sickness   of   the   employees, 
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and  the  employees  themselves  will  be 
rendered  susceptible  to  many  germ 
diseases.  Such  buildings  should  be 
providetl  with  ventilation.  It  will  be 
economical  in  the  end. 

Sometimes  there  are  serious  faults 
in  buildings  that  are  provided  with 
ventilation  systems.  For  example,  a 
school  building  may  have  provison  for 
a  pure  air  supply  that  only  operates 
when  the  heating  plant  is  in  opera- 
tion. Then  the  rooms  are  ventilated 
during  the  cold  months  and  <iepend 
on  their  natural  ventilation  through 
the  doors  and  windows  at  all  other 
times.  I  have  noticed  this  fault  in 
many  ])ublic  school  l)uildings.  With 
the  present  availability  of  electricity 
for  power  to  drive  fans  there  <eems 
to  be  little  excuse  for  thi^.  Another 
examj)le :  I  found  a  recently  com- 
pletecl  hospital  in  one  of  our  large 
cities  wth  the  fresh  air  intake  in  close 
proximity  to  the  outlet  of  the  ven- 
tilating shaft  from  the  kitchen  and 
laundry. 

.Another  and  very  serious  fault  is 
the  failure  to  provide  ventilati<'>n  for 
toilet  rr)oms  in  schriol  houses  and 
other  buildings  in  which  all  the  other 
rooms  are  ventilated.  The  very  rooms 
that  need  to  have  the  bad  odors  and 
foul  air  removed  from  them  are  ne- 
glected! Newly  constructed  college 
and  technical  school  building-  have 
had  this  unsanitary  condition  thrust 
upon  them. 

Many  buildings  are  provided  with 
apparatus  for  supplying  pure  air.  but 
with  no  means  for  regulating  the 
amount  of  moisture  in  the  air.  Con- 
sequently, the  air  is  usually  too  dry. 
An  excellent  discussion  of  the  "Effect 
of  Dry  Air  on  Health"  may  be  found 
in  a  paper  by  W.  E.  Watt,  of  Chica- 
go, in  the  American  Journal  of  Pub- 
lic Hygiene,  June,  1910.  In  this  pa- 
per the  author  proves  that  the  air  in 
many  of  our  school  rooms  "is  drier 
than  that  of  the  driest  desert  on  the 
face  of  the  earth."  He  goes  on  to 
say  that  in  his  school,  when  the 
rooms  are  provided  with   humidified 
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air,  temperature  62°  to  64°  F.,  "we 
are  clear-headed  and  feel  well.  When 
the  new  air  was  introduced  it  cut 
down  the  number  of  cases  of  office 
discipline  80  per  cent."  "Humidified 
and  cooler  air  saves  one-fifth  of  tlie 
coal  as  well  as  adding  vitality  and 
efficiency." 

These  faults  and  defects  in  our 
ventilated  and  unventilated  buildings 
should  be  remedied  to  bring  about  a 
more  healthful  condition,  as  well  as 
to  bring  about  more  efficient  and  more 
economical  operations. 

IMPORTANT  IMPURITIES  IN  INDOOR  AIR 

The  important  impurities  in  the  air 
of  buildings  are  in  the  form  of  gases, 
odors  and  <lust.  In  the  list  of  the 
gases  we  frequentlv  find  carbon  di- 
oxide mentioned  as  the  most  impor- 
tant. It  rarely  exists  in  the  air  in  suf- 
ficient quantities  to  be  actually  pois- 
onous to  our  bodies,  and  I  believe 
that  its  importance  lies  only  in  its 
being  a  <lnnger  flag,  pointing  out  the 
possible  presence  of  other  and  more 
harmful  things. 

If  the  carbon  dioxide  in  a  room  bar 
come  from  the  combustion  of  some 
fuel  in  which  the  combustion  has  not 
been  complete,  carbon  monoxide  may 
be  present  which  is  poi^^onous  in  ver\ 
small  quantities.  Escaping  illumina- 
ting gas  may  cause  its  presence  in  a 
room  or  building.  If  the  carbon  di- 
oxide has  come  from  the  lungs  of 
human  beings  it  will  then  indicate  the 
possible  presence  of  germs  of  disease 
which  will  be  in  the  rooms  or  build- 
ings in  the  form  of  dust :  not  that 
the  germs  shall  have  come  from  the 
lungs,  but  from  the  bodies  and  cloth- 
ing of  the  individual'- 

I  think  too  much  importance  has 
been  attached  to  the  amount  of  car- 
bon dioxide  in  rooms.  It  may  serve 
as  a  very  crude  measure  of  the  purity 
of  the  air.  but  T  am  doubtful  as  to  it^^ 
value  as  a  standard  by  which  to  test 
the  efficiencv  of  a  system  of  ventila- 
tion. Rooms  in  which  the  carbon  di- 
oxide has  been  shown  to  be  less  than 
the  maximum  permitted  by  authorities 
have  in  some  cases  given  rise  to  head- 
aches and  drowsiness. 

T  believe  that  an  examination  into 


the  purity  of  the  air  in  buildings 
where  a  ventilating  system  has  been 
or  is  gC)ing  to  be  instilled  should  in- 
volve much  more  than  a  simple  and 
rather  doubtful  test  for  carbon  dioxide. 
The  humidity,  the  amount  of  dust,  the 
number  of  people,  the  character  of 
the  employment  of  the  occupants,  the 
number  of  continuous  hours  occupied, 
the  climate,  the  height  and  shapes  of 
the  rooms,  the  nature  of  the  outside 
air.  the  methods  and  times  of  dusting 
and  sweeping,  all  these  and  many  other 
factors  nuist  be  taken  into  account, 
and  the  system  then  installe<l  which 
will  give  the  best  results. 

It  seems  to  me  to  be  just  as  unrea- 
^onable  to  lay  down  rules  or  stand- 
ards for  ventilation  systems  as  it  is 
tor  the  water  works  engineer  to  say 
that  one  method  or  standard  of  water 
purification  must  be  ai)pliod  to  all 
oases.  F.ach  city  has  it^  own  peculiar 
conditifMis,  its  own  problems  of  water 
purification  to  solve.  Just  so,  I  be- 
lieve, each  building,  and  each  room 
in  a  budding,  has  its  own  problems  of 
ventilation  to  solve.  There  should  be 
closer  connection  between  the  work  of 
the  architect  aiul  that  of  the  heating 
and  ventilating  engineer.  More  carc- 
ftd  work  will  bring  about  more  health- 
ful and  more  economical  conditions. 


The  United  States  Bureau  of  Mines 

Tlic  newly  crcalcil  liiircau  ui  Mines  in 
the  Department  of  the  Interior  will  here- 
after conduct  tlic  investigation  of  fuels 
which  has  heretofore  been  undertaken 
by  tile  Technological  Branch  of  the 
United  States  Geological  Survey.  The 
act  creating  the  new  bureau  became  ef- 
fective July  I. 

As  originally  approved,  the  law  con- 
templated tlic  transfer  of  the  entire 
Technologic  Branch,  the  mine  accident 
investigations,  fuel  investigations,  struc- 
tural materials  investigations,  the  entire 
personnel,  property  and  equipment,  to  the 
Bureau  of  Mines,  but  the  Sundry  Civil 
.Appropriation  act.  approved  June  25, 
amended  the  law  to  such  an  extent  that 
the  structural  materials  investigations, 
including  the  personnel  and  equipment 
for  these  investigations  went  to  the  Bu- 
reau of  Standards,  Department  of  Com- 
merce and  Labor.  The  Bureau  of  Mines, 
therefore,  includes  the  mine  accidents 
and  fuel  investigations  for  which  an  ap- 
propriation of  $410,000  was  made  by  Con- 
gress. 
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Standards  of    Ventilation' 

By  W.  a.  Evans,  M.D. 


The  harm  that  is  done  by  bad  air 
falls  into  two  groupings.  The  first 
is  the  air-borne  infections,  such  as 
colds,  bronchitis,  pneumonia,  con- 
sumption, anterior  poliomyelitis,  and 
cerebro  spinal  meningitis,  and,  in 
small  measure,  smallpox,  diphtheria, 
measles  and  scarlet  fever.  In  this 
group  the  harm  which  is  done  shows 
itself  rather  promptly.  We  speak 
of  this  group  as  quick-acting.  The 
second  group  is  that  of  air-caused 
conditions.  They  are  the  slow-acting 
intoxications  causing  sleepiness, 
drowsiness,  mental  hebetude,  ane- 
mia, headaches,  fiabbiness  and  in- 
creased susceptibility  to  infections. 

It  has  been  fnimrl  imjiossible  to 
apply  the  ordinary  principles  of  eti- 
ology to  carrier  mediums.  For  exam- 
ple, it  is  accepted  that  typhoid  fever 
is  milk-home,  yet  no  one  lia.>^  isolated 
the  typhoid  bacillus  in  anv  milk  which 
was  causing  typhoirl  fever.  This  is 
true  of  water  and  air.  Therefore  we 
cannot  l>e  more  specific  than  tn  sav 
that  air  which  has  a  general  bacterial 
content  over  a  certain  figure  is  pre- 
sumptively harmful.  The  same  prin- 
ciple applies  with  regard  to  the  sec- 
ond group. 

The  harmftd  constituents  or  quali- 
ties of  expired  air  are  not  luiderstood. 
For  that  matter,  we  canot  say  just 
what  is  harmful  in  any  other  excre- 
ment. Analyses  and  experiments  with 
feces  have  never  made  it  possible  to 
say  just  what  element  therein  causes 
harm ;  no  one  has  ever  isolated  the 
toxic  substance  in  urine:  but  it  can 
be  assumed  that  they  are  objectiona- 
ble sesthetically  and  from  the  health 
standpoint.  These  things  are  true  of 
expired  air. 

NO   SINGLE  ST.XNDARD  OF  VENTILATION 

_  Therefore  with  air  there  can  be  no 
single  standard  of  efficiency  of  ven- 
tilation in  the  present  state  of  our 
medical  and  bacteriological  informa- 
tion.    The  standard  must  be  a  com- 
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plex  composed  of  standards  on  dif- 
ferent qualities  of  air  and  different 
methods  of  procedure  in  handling  the 
air.  Some  of  these  can  be  quite  defi- 
nitely stated ;  some  are  still  so  vague 
as  to  be  suggestive  only. 

As  to  ventilation,  is  not  the  stand- 
ard the  complex  standard  of  every- 
thing in  hygiene  and  sanitation  ?  For 
example:  If  a  building  is  so  located 
that  it  gets  lots  of  sunshine  in  its  in- 
terior, the  ventilation  standards  can 
be  lowered  20^0  with  safety  to  the 
occupants.  If  the  ventilation  is  of  a 
basement  where  sunshine  cannot  get 
in,  then  the  standard  should  go  20% 
over  the  normal,  or,  in  a  hospital,  the 
standards  must  be  higher  than  else- 
where, because  the  general  health  rate 
is  lower;  or.  if  people  bearing  poten- 
tial infection  are  jammed  very  close 
together  the  standard  must  be  higher 
than  where  occupation  is  very  sparse ; 
or,  if  hygiene  and  cleanliness  are  of  a 
very  high  standard  the  ventilation 
-tandard  can  be  lowered. 

The  standarrl  complex  theoretically 
should  be  "such  that  no  inhabitant 
should  be  harmed  immediately  or  ul- 
timately by  the  air  of  the  place  ven- 
tilated." In  order  that  this  may  be 
brought  about  it  is  necessary  that 
every  factor  be  standardized.  To 
standardize  one  and  leave  the  others 
untouched  may  or  may  not  accom- 
plish the  result  according  to  the  laws 
of  chance.  This,  however,  is  not 
scientific.  A  standard  of  ventilation 
must  consist  of  many  standards. 

DUST    CONTENT 

A  series  of  dust  standards  should 
be  adopted.  These  standards  should 
vary  according  to  the  harmfulness  of 
the  dust.  Where  the  nature  of  the 
business  makes  organic  duct,  e.  g., 
milling,  the  amount  of  dust  allowed 
should  be  high.  Where  the  business 
produces  inorganic,  inodorous  dust  it 
should  be  low,  e.  g.,  metal  polishing. 
It  should  be  intermediate  where  the 
dust  is  odorous,  e.  g..  painting.  It 
should    also    take    into    consideration 
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human  contamination  of  the  dust, 
e.  g.,  carpet  cleaning,  janitor  service. 

If  the  dust  is  made  on  the  premises 
a  higher  percentage  is  allowable.  If 
the  dust  is  inorganic  it  is  more  harm- 
ful than  if  it  is  organic. 

All  of  these  factors  must  be  taken 
into  consideration  in  determining  a 
standanl.  I  am  not  sufficiently  in- 
formed to  suggest  such  standards  as 
to  quantity. 

HUMiniTY 

There  should  be  humidity  stand- 
ards. Air  which  is  too  wet  or  too  dry 
is  unhealtliy  and  uncomfortable.  If  it 
is  too  dry  it  desiccates  mucous  mem- 
branes:  hence  it  determines  infec- 
tions. If  it  is  too  moist  its  conduc- 
tivity is  too  high  and  it  determines  in- 
fections. To  hold  the  humidity  fairly 
uniform  permits  of  comfort  under 
wider  ranges  of  temperature.  It  y)er- 
mits  of  more  air  currents. 

Suggested  standard:  6o%  to  80% 
relative  humidity,  or  10°  to  20°  F. 
maximum  difference  between  inside 
and  outside  humidity.  The  method 
of  determination  is  l)y  tlie  wet  and 
drv  bull)  thermometer. 

TKMPF,R.\TURE 

Probably  a  temi)erature  standard  is 
the  most  imperative  of  all.  It  is  also 
the  most  easily  inspected  and  judgefl. 

Whenever  the  temperature  of  the 
air  of  a  room  mounts  higher  than  70° 
F.  the  air  of  the  aerial  envelope  of 
the  human  body  and  the  air  of  the 
breathing  zone  has  practically  no 
tendency  to  displace  itself.  It  is 
therefore  both  unhealthy  and  uncom- 
fortable. If  fresh  air  can  be  blown 
against  tlie  body  or  into  the  breathing 
zone  with  sufficient  force  to  displace 
the  air  of  these  locations,  higher 
temperatures  are  harmless.  In  other 
words,  the  body  purges  itself  of  the 
harmful  contents  of  exhalation  and 
expiration  l)y  lieating  the  air  in  which 
they  are  discharged.  This  as  a  force 
is  ample  so  long  as  the  environment 
is,  say,  65°  to  68°  F.  and  below.  If 
the  temperature  of  the  environment 
passes  this  point  harm  results,  unless 
currents  of  the  same  or  greater  power 
are  substituted  therefor. 


SUGGESTED  STANDARDS  WHERE  THE  AIR 

IS   FREE   FROM    Al'PRECIABLE 

CURRENTS 

The  temperature  should  not  rise 
about  65°  F.  When  the  air  currents 
are  moderate  the  temperature  should 
range  from  68°  to  70°  F.  When  the 
temperature  passes  70°  F.  the  air  cur- 
rents should  be  traveling  not  less  than 
ten  miles  an  hour  when  they  strike 
the  body  and  the  head  zone. 

Methods  of  gauging:  Thermome- 
ters properly  placed  with  regard  to 
heating,  lighting,  (Kcupation,  radia- 
tion, convection  and  conduction. 

CARBON    DIOXIDE 

in  establishing  a  standard  for  car- 
bon dioxide  it  is  well  to  bear  in  mind 
certain  fundamental   facts : 

(a)  The  carbon  dioxide  prcniuced 
in  the  human  body  is  a  harmful  agent, 
but  it  is  not  violently  so,  or  imme- 
diately so;  neither  is  it  the  most 
harmful  agent  or  f|uality  of  expired 
air. 

(b»  It  is  a  g«KMl  index  of  pollution 
when  animal  life  is  practically  the 
onlv  agency  of  production  operating 
in  the  area  which  is  being  judged. 

(c)  While  the  COo  prcKluced  in 
processes  of  manufacture  is  slightly 
liarmful.  air  containing  a  given  con- 
tent of  CO...  is  much  less  harmful  than 
air  containing  the  same  proportion  of 
CO2  to  animal  expirations. 

(d)  CO.  is  a  readily  diff'usible  gas, 
and  therefore  in  a  given  room  the 
proportion  of  COo  is  the  same  at  all 
points,  regardless  of  temperature  con- 
ditions ancl  location  of  agencies  of  pro- 
duction. Diffusion  requires  a  little 
time:  therefore,  in  a  room  with  up- 
rising air  there  is  a  slight  excess  at 
the  ceiling,  there  is  a  slight  excess  at 
air  outlets  regardless  of  whether  they 
are  located  at  the  floor  or  the  ceiling. 
As  it  is  impossible  to  keep  all  the 
air  around  lights,  etc.,  from  rising, 
there  is  always  a  very  slight  ceiling 
excess  even  in  downward  ventilation 
installations. 

Therefore,  the  amount  of  COj  in  a 
room  should  not  pass  ten  parts  per 
10.000,  if  it  is  all  being  produced  by 
animals.  If  it  is  being  produced  by 
other  agencies  it  can  pass  this  figure. 
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It  should  be  regulated  for  each  indus- 
try. For  example,  in  the  brewing  in- 
dustry the  CO,  will  probably  be  un- 
associated  with  any  other  harmful 
substance,  therefore  it  could  safely  be 
allowed  to  pass  30. 

In  brick  burning  it  would  probably 
be  associated  with  considerable  SO,, 
therefore  15  would  not  be  compatible 
with  comfort. 

Methods  :  The  Rogers  modification 
of  the  Peterson-Palmquist  apparatus 
is  the  best  thing  we  have. 

There  is  great  need  for  some  sim- 
ple approximate  test. 

ODORS 

It  is  impossible  to  standardize  odors. 
The  personal  cf|uation  is  so  large  a 
factor  that  no  certain  rules  can  be 
applied.  Generally  sj)eaking.  o<lors  do 
good  rather  than  harm.  In  order  to 
be  rid  of  tlicm  ventilation  becomes 
masterful ;  under  practically  every 
other  circumstance  it  is  suggc«;tive. 
Under  ordinary  circumstances  we 
think  the  air  should  go  in  a  certain 
direction,  and  we  persuade  it  to  go 
there  more  or  le«;s  mildly.  When 
there  are  odors  we  force  it  to  go 
where  it  should  go.  In  that  odors 
make  for  ventilation  thcv  (\(>  good. 
The  aromatic  substances  which  we 
ordinarily  encounter  are  not  at  all 
toxic  immediatelv  or  remotely  in  the 
doses  in  which  they  are  contained  in 
the  air.  If.  on  the  other  hand,  for 
example,  the  odor  of  the  stock  vards 
is  objected  to  by  a  woman,  and  if  she 
tries  to  lessen  them  by  putting  down 
the  windows,  she  will  get  bad  ventila- 
tion in  her  home  and  thus  be  indi- 
rectly harmed. 

Another  indirect  effect  of  oflors  is 
this :  C<'x">king  odors  are  not  at  all 
harmful.  They  are  not  objectionable 
to  some  people  at  any  time.  To  other 
people  they  are  welcome  at  some  times 
and  objectionable  at  others.  Never- 
theless, a  hotel  which  allowed  its 
kitchen  odors  to  get  into  its  bedrooms 
would  be  avoided  by  the  traveling 
public.  Again,  the  cooking  odors 
which  come  from  the  stock  yards  are 
not  harmful,  yet  a  man  renting  or 
buying  a  house,  and  being  under  no 
compulsion    to    rent    or    buv    in    an 


odorous  neighborhood,  would  not  do 
so.  From  the  standpoint  of  odors  there 
is  but  one  thing  to  do  and  that  is,  to 
make  the  premises  as  nearly  neutral 
as  possible.  Beyond  this  no  standard- 
izing is  possible. 

The  removal  of  odors  is  easy  where 
the  odoriferous  air  is  warm.  For  ex- 
ample, in  a  kitchen.  Here  the  method 
is  direct  and  immediate  upward  re- 
moval, so  placed  that  cross  currents 
are  reduced  to  a  minimum.  On  the 
other  hand,  the  odor  of  ice  boxes  is 
removed  by  direct  downward  flow  of 
air.  If  the  temperature  does  not  aid. 
as.  for  example,  in  a  shoe  establish- 
ment, a  paper  establishment,  a  small 
ice  box  installation,  a  reading-room  in 
a  library  or  other  place  with  many 
bodv  odors,  about  the  onlv  available 
method  is  periodic  blowing  out  by 
wind  through  open  winrlows,  or  com- 
presse<l  air  or  vacuum.  There  is  no 
satisfactory  methml  of  determining 
odor  pollution  except  in  special  cases; 
for  examf)le.  ammonia. 

FEEL 

There  is  no  way  of  standardizing 
the  feel  of  air.  The  personal  equation 
here  is  quite  as  large  as  it  is  in  the 
case  of  odors.  The  feel  of  a  draft 
which  would  be  highly  agreeable  and 
stimulating  to  one  man  would  cause 
the  next  grave  dissatisfaction.  And 
yet  there  must  be  a  something  in  the 
feel  which  cannot  be  analyzed.  It  is 
a  sense  which  should  be  of  great 
value  if  we  could  develop  a  set  of 
"feelers"  who  would  be  the  judge 
and  jury.  What  makes  it  impossible 
is  the  individualism  of  the  feelings. 
There  is  a  ver\'  definite  something  in 
the  better  feel  of  a  sunned  and  aired 
bed  or  the  atmosphere  which  irritates 
enough  to  stimulate  but  not  enough 
to  be  unpleasant.  It  is  a  great  pit}'' 
that  such  inrlividualism  as  that  dis- 
played by  the  draft  crank  makes  the 
feel  an  unavailable  factor  in  ventila- 
tion. 

In  the  present  state  of  public  in- 
telligence on  ventilation  the  engineer 
who  invites  and  stimulates  criticism 
on  the  basis  of  the  feel  is  making 
insurmountable    trouble    for    himself. 
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There  is  no  instrument  or  apparatus 
to  measure  the  feel  of  ventilation. 

VOLUME   OF   AIR 

There  is  need  for  a  standard  of 
volume  of  air  per  inhabitant  as  a  part 
of  a  composite  standard.  i\s  the  only 
standard  it  has  probably  been  the 
basis  of  more  so-called  ventilation 
than  any  other  item.  X'entilation 
based  on  volume  alone  has  not  made 
good — could  not  be  expected  to  make 
good.  In  considering:^  volume  varia- 
tion in  the  stanrlard  is  required.  .\s 
the  liritish  Parliamentary  Commission 
have  well  said:  "It  is  not  so  much 
the  volume  of  air  which  you  put  in  as 
where  and  how  you  put  it  in."  Four 
cubic  feet  of  air  will  contain  enough 
oxygen  to  supply  a  man's  needs  for 
one  hour.  However,  it  is  impossible 
to  extract  all  of  the  oxygen  from  the 
air.  This  would  then  repre■^ent  the 
ultimate  theoretical  possibility.  Seven- 
teen cul)ic  feet  of  air  will  furnish 
enough  extractablc  oxygen  for  a  man 
for  one  hour.  Let  us  call  this  the 
theoretical  possibility.  It  would  sup- 
j)ly  all  that  wa'^  needed  by  a  calm, 
cool,  idle  man  if  the  foul  or  exhala- 
tion air  high  in  CO^,  and  in  moisture 
was  kept  entirely  away  from  the  in- 
spired air. 

In  a  given  installation  the  quantity 
of  air  needed  is  in  inverse  proportion 
to  the  separation  of  these  two  airs.  If 
we  can  arrange  our  inlets  and  outlets 
right,  and  hold  our  window  nnrl  wall 
chill  to  a  minimum.  400  cu.  ft.  per 
person  per  hour  would  not  be  far 
wrong.  If  we  promote  mingling  of 
the  good  and  bad  air.  2.000  cu.  ft. 
per  hour  is  required.  If  we  make  no 
provision  for  removal,  and  have  none 
except  through  leakage,  to.ooo  or 
more  cubic  feet  is  required. 

Therefore,  we  can  have  a  standard 
varying  from,  say  20  cu.  ft.  per  in- 
habitant per  hour  up  to  to.ooo.  in 
proportion  as  we  are  able  to  maintain 
the  head  and  body  of  the  occupant  in 
a  current  moving  steadily  in  one  di- 
rection. The  20  end  of  the  scale  is 
always  unattainable.  We  ought  to  be 
able  to  maintain  enough  freedom  from 
cross  currents  to  make  from  500  to 
1. 000  proper.    Where  we  try  to  bring 


about  development  of  cross  currents 
I  have  never  seen  2.000  suffice. 

Therefore  I  should  say  in  installa- 
tions where  there  is  intelligent  effort 
to  move  the  air  uniformlv  in  one  di- 
rection, 400  to  1,000  cu.  ft.  per  hour 
per  inhabitant  would  be  sufficient  t 
where  diffusion  is  the  i)rinciple  em- 
ployed, 2.000  to  3.000  cu.  ft.  per  hour; 
where  leakage  is  employed,  say,  5,000 
to  10.000  cu.  ft.  per  hour. 

Method:  There  is  not  nuich  differ- 
ence between  the  wheel  and  the  pres- 
sure anemometer.  Each  is  moderately 
accurate. 

CUIUC    FEET   OF    SPACE 

.\  proper  standard  of  ventilation 
must  take  into  account  the  cubic  feet 
rif  space  per  inhabitant.  But  this  also 
must  be  with  a  proper  regard  for  the 
other  standards.  If  it  is  taken  as  a 
■^'•le  standard  it  will  oftentimes  serve 
to  entrench  bad  ventilation  conditions. 
For  example,  such  a  condition  pre- 
vails in  the  present  factory  law  of 
Illinois.  Badly  ventilated  factories 
which  conform  to  this  law  are  in  a 
better  legal  position  than  they  were 
under  general  police  powers. 

This  standard  is  of  considerable 
moment  in  standards  of  volume  of  air 
furnished.  If  there  is  a  large  cubic 
content  of  air  per  inhabitant  there 
must  be  an  increase  in  the  volume  of 
air  per  hour  per  inhabitant.  In  fig- 
uring cubic  content  of  air  it  is  neces- 
sary to  know  how  much  of  the  prod- 
uct is  due  to  height  and  how  much  is 
due  to  length  and  breadth.  It  the 
height  of  a  ceiling  is  20  ft.,  obviously 
the  upper  to  ft.  of  air  does  not  give 
the  same  factor  of  utility  as  that  of 
the  lower  10  ft.  The  maximum  utility 
comes  from  the  air  which  is  below  a 
point,  say.  2  to  4  ft.  above  the  breath- 
ing zone. 

There  should  be  one  standanl  for 
rooms  witli  10  ft.  ceilings  and  another 
for  higher  ceilings,  sav.  to.  20.  30  ft., 
etc.  And.  finally,  nearly  ever\thing 
depends  upon  the  volume  of  air  fur- 
nishes!. In  a  street  car  which  is 
packed  to  the  last  floor  inch  with 
people  there  is  about  to  cu.  ft.  <.f  air 
space  per  passenger  not  displaced  by 
the  bodies  of  the  passengers  or  bv  the 
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seats  and  other  furniture.  This  is.  of 
course,  an  impossible  coiuhtion  of  af- 
fairs if  air  is  not  properly  furnished. 
It  is  not  a  markedly  deleterious  con- 
dition in  a  summer  type  of  car.  and  it 
may  be  made  passable  by  furnishing 
air  flowing  at  the  proper  rate  and  in 
a  uniform  direction.  In  fact,  a  small 
cubic  feet  of  space  with  control  of  the 
volume  and  direction  of  air  repre- 
sents the  maximum  economy  of  u^c 
of  ventilating  air  compatible  with 
efficiency. 

One  thousand  cubic  feet  of  air  per 
inhabitant  is  the  usual  standard  for  a 
lo-ft.  ceiling.  It  should  be  raised  for 
a  higher  ceiling.  It  can  be  lowered 
for  a  lower  ceiling,  ft  can  als(^  be 
lowered  when  there  is  a  iruaranteed 
ventilation  efficiency. 

AIR    CIRRK.NTS 

Next  to  temperature  and  humidity 
that  which  adds  most  to  the  discom- 
fort of  a  roi^m  is  currents  or  lack  of 
them.  The  morguelike  stillness  of 
certain  places  means  that  there  is  no 
force  to  change  the  air  of  the  aerial 
envelope  or  of  the  breathing  zone  ex- 
cept the  difference  in  temperature  be- 
tween the  expired  air  and  the  sur- 
rounding air.  aufl  when  the  room 
temperature  passes  70°  F.  this  force 
is  very  slight.  On  the  other  hand,  the 
thing  which  people  probably  complain 
of  most  frequently  is  a  draft. 

Ventilation  standards  will  be  mate- 
rially improved  if  thev  establish: 

First.  Unoccupied  zones  around  in- 
lets and  outlets. 

Second.  Temperature  of  incoming 
air  graded  according  to  occupation  of 
inhabitants. 

Third.  Rapidity  of  flow  of  incom- 
ing air. 

Fourth.  Efforts  to  control,  not  to 
prevent,  currents  within  the  room. 

I  have  no  standards  to  suggest. 

BACTERIAL    STANDARD 

A  bacterial  standard  for  air  is  just 
as  desirable  as  is  a  bacterial  standard 
for  water  or  for  milk.  Beyond  this 
suggestion  I  do  not  care  to  go  at  this 
time. 


Purity  of  Moisture  in  Indoor  Air 

The  purity  of  the  moisture  con- 
tained in  the  air  as  well  as  the  mois- 
ture itself  is  a  matter  that  is  now  at- 
tracting increasing  attention  on  the 
part  of  heating  and  ventilating  en- 
gineers. This  phase  of  the  subject 
wa&  discussed  at  length  by  Charles 
K.  Honiball  at  the  recent  meeting  of 
the  (British)  Institution  of  Heating 
ami  \'entilatiiig  Engineers,  .\ccord- 
ing  to  an  abstract  of  Mr.  IIonibalTs 
paper,  made  by  a  writer  in  The 
Plumber  and  Journal  of  Heating,  of 
London,  Mr.  Honiball  stated  that  in 
considering  the  hygrometric  condi- 
tion of  the  air  in  rooms  enclosed  on 
all  sides  and  its  effect  on  the  human 
system,  regard  should  be  given  not 
only  to  the  relative  humidity  of  the 
vapor  in  the  air.  but  also  to  its  hy- 
grometric i)urity  C'lmpared  with  the 
vapor  of  pure  water.  A  large 
amount  of  water  is  introduced  into 
the  air  of  the  room  by  the  respira- 
tion of  the  occui»ants.  the  combus- 
tion of  gas,  the  vapor  of  the  liquids 
used  in  the  room,  and  from  other 
sources  in  the  room.  Since  vapor  from 
such  sources  might  be  regarded  as 
impurities  and  detrimental  to  health, 
it  is  desirable  that  the  relative 
amount  of  such  vapor  added  to  every 
cubic  foot  of  the  entering  air  should 
be  kept  as  small  as  possible  by  ef- 
ficient ventilation. 

The  amount  of  moisture  given  off 
by  the  skin  and  lungs  of  a  healthy 
person  varies,  but  taking  the  amount 
from  the  skin  and  lungs  together,  it 
may  be  assumed  to  be  about  550 
grains  per  hour,  enough  to  raise  the 
relative  humidity  of  the  vapor  in 
380  cu.  ft.  at  60°  F.  from  75%  to 
complete  saturation,  or  that  in  1900 
cu.  ft.,  from  75%  to  80%. 


With  oil  as  fuel,  it  is  possible  to  ob- 
tain a  much  higher  efficiency  from 
heatino-  boilers  than  with  coal,  both 
with  direct  steam  and  hot  blast  in- 
stallations. In  some  tests  the  figures 
show  from  33^%  to  50%  greater 
evaporation  with  oil. — Bert  C.  Davis 
before  the  Heating  Engineers'  Society. 
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ratus,  will  probably  be  enough  of 
itself  to  lead  to  some  solution  of 
the  matter  without  retracing  the 
more  important  stens  in  the  de- 
velopment of  present  day  practice. 
"They  speak  of  open  windows." 
was  the  comment  of  one  prominent 
engineer,  "but  they  mean  an  oc- 
casional circulation  of  cool  air. 
This  can  be  accomplished  with  the 
present  systems  as  easily  and  as 
eflfectivclv  as  bv  opening  the  win- 
dows." 
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TWO  POINTS  brought  out  in 
recent  discussion  of  ventilat- 
ing methods  may  fairly  be  called 
important.  One  is  the  apparent  un- 
reliability of  measuring  the  purity 
of  air  by  the  amount  of  carbon 
dioxicic  content.  The  other  is  the 
new  theory  in  support  of  the  prac- 
tice of  opening  windows  on  the 
ground  that  the  Iiiiman  bodv  needs 
occasional  temi)erature  changes  in 
the  atmosphere  in  order  to  renew 
the  "air  envelope"  immediately  sur- 
rounding the  body.  Even  admit- 
ting the  force  of  the  suggestion  in 
regard  to  changes  in  temperature, 
it  will  be  difficult  to  convince  the 
ventilating  engineer  that  the  proper 
method  of  accomplishing  this  ob- 
ject is  through  the  opening  of  win- 
dows. The  cliilling  eflFect  of  in- 
rushing  air  at  winter  temperature. 
to  say  nothing  of  the  revolutionary 
effect  of  the  proposition  on  the 
present  arrangement  and  operation 
of    heating    and    ventilating    appa- 


A  DEPLORABLE  tendency  that 
seems  to  be  on  the  increase, 
in  this  country,  at  least,  is  the  prac- 
tice, which  has  degenerated  into  a 
habit,  of  "knocking"  one's  com- 
petitor, his  business  methods,  the 
goods  he  handles  and  the  men  he 
employs.  The  habit  is  not  confined 
to  salesmen  in  the  heat  of  close 
competition.  It  has  penetrated  the 
heart  of  the  trade  itself  and  comes 
with  a  tiresome  monotony  from  the 
heads  of  firms  down  to  the  minor 
employees.  There  is  a  constant 
harping  on  the  alleged  grave  defects 
of  the  apparatus  or  devices  of  one's 
nearest  competitor  which  always 
develops  into  an  endless  chain  of 
abuse  inevitably  leading  back  to 
the  original  link.  One  of  the  curi- 
ous things  about  this  manner  of  do- 
ing business  is  that  the  "knocker" 
seems  to  be  entirely  oblivious  to 
the  fact  that  he  and  his  goods  are 
being  made  the  target  of  the  same 
quality  of  vilification  bv  the  object 
of  his  attacks.  The  better  element 
in  the  trade  is  sick  and  tired  of 
this  nn-.\merican  contagion  that 
has  spread  like  a  miasma  over  its 
ci>niirercial  life,  even  extending  to 
the  engineering  profession  which  it 
has  gripped  with  equally  hnlrfnl 
effects. 
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"Pipe  Line  'Design  for  Central  Si  at  ion  Heating^ 

P.Y     B.    T.    GlFFORD 


The  author  will  endeavor  to  outline 
a  method  he  has  used  in  designing 
central  station  heating  pipe  lines  as  to 
size  and  capacity,  and  give  such  in- 
formation and  facts  as  he  has  found 
to  l>e  reliable,  also  some  curves  which 
he  has  found  to  be  trustworthy. 

It  is  not  the  intention  tt^  couve\  the 
idea  that  this  method  is  the  most  per- 
fect, but  rather  to  explain  the  method 
with  the  hope  of  bringing  <iut  a  dis- 
cussion along  the  lines  of  this  paper. 

In  the  design  of  a  central  station 
heating  plant  two  things  must  be  defi- 
nitely determined:  the  location  of  the 
central  station  and  the  amount  and 
location  of  the  business  tf)  be  served. 
The  ligation  of  the  power  house 
should  Ik?  governed  by  the  location  of 
the  territory  to  be  served:  al>o  the 
urgent  need  of  a  switch  for  fuel  pur- 
pose>.  In  fact.  al>out  the  -ame  things 
<letenninc  the  location  of  a  heating 
plant  as  would  determine  the  location 
of  any  central  station. 

The  bu>iiness  to  \tc  served  is  in 
manv  cases  very  difficult  to  ascertain, 
owing  to  the  uncertain  growth  of  the 
city,  and  the  fact  that  it  is  necessary 
for  fin'"x-ial  reasons  to  have,  if  pos- 
sible, every  foot  of  pipe  line  earning 
some  return  on  the  money  invested 
in  it.  Xew  buildings  will  be  built  and 
the  present  buildings  may  l)e  enlarged, 
so  a  ereat  deal  of  care  and  thought 
should  be  spent  on  this  part  of  the 
<1esign. 

A  method  the  writer  has  used  for 
some  time  with  very  satisfactory  re- 
sults is  as  follows :  First,  prepare  a 
map  of  the  citv  drawn  to  scale  and  of 
a  convenient  size  to  carry  in  the  field ; 
sometimes  it  is  necessarv  to  divide  the 
map  into  two  or  more  parts.  Show 
on  this  map  all  streets  and  alleys,  and 
the  relative  elevation  of  each  street 
intersection.  Note  also  the  paved 
streets  and  the  kind  of  pavement.  On 
the  map  show  also  each  building  and 
its    location    and    mark    the    kind    of 


.  .  *Read  at  the  annul  meeting  of  The  American 
Society  of  Heating  and  Ventilating  Engineers,  New 
York.  Jan.  24-26.   1911. 


Iniilding.  whether  business,  cliurch, 
residence,  bank,  hotel,  etc. ;  together 
with  this  the  number  of  feet  of  radia- 
tion it  will  require  to  heat  each 
building. 

After  this  information  has  been  se- 
cured, make  a  survey  and  a  careful 
study  of  the  different  sections  of  the 
city,  noting  on  the  map  the  best  sec- 
tions for  the  central  heating  plant  to 
serve,  taking  into  consideration  at  all 
times  tlie  future  growth  of  the  city. 
It  is  in  this  part  of  the  design  that 
experience  is  needed,  and  many  times 
the  engineer  will  find  he  has  made  a 
poor  guess.  The  word  guess  is  used 
because  in  many  cases  central  heat- 
ing plants  have  grown  beyond  the 
wildest  dream  of  its  designer. 

In  a  good  residence  section  of 
homes,  owned  by  people  of  moderate 
wealth.  QO'^r  of  the  present  business 
will  be  connected  within  five  years. 
.\n\  vacant  lots  in  such  a  section 
shouhl  be  consiflered  as  built  up  with 
a  building  to  compare  favorably  with 
the  surrounding  buildings. 

In  a  business  section  60*^^  to  70% 
of  the  available  business  will  be  con- 
nected within  five  years.  This  is 
greatly  dependent  upon  the  kind  of 
heat  to  be  sold,  whether  steam  or 
water,  and  whether  the  buildings  are 
already  equipped  for  heating  with 
steam  or  water.  .\s  a  rule,  steam 
service  is  more  popular  in  business 
sections,  while  in  residence  sections 
water  seems  to  be  more  universally 
sought. 

The  rapidity  with  which  business  is 
connected  to  a  plant  depend^  upon 
the  company  managing  the  property, 
but  the  designer  should  anticipate  a 
rapid  growth  in  the  number  of  con- 
sumers and  the  amount  of  business. 
After  having  determined  the  location 
and  amount  of  business  and  the  cen- 
tral station  location,  \vork  on  the  de- 
tail design  can  be  started. 

Commence  by  laying  in  the  Hne.s  on 
the  map  in  such  a  wav  as  to  reach 
the  greatest  amount  of  business  on 
the  least  number  of  feet  of  pipe  line. 
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Tliis  requires  oftentimes  the  cut-and- 
try  method.  Whether  to  use  alleys 
or  -treets  depends  upon  two  things. 
Fir>t.  the  relative  cost  of  street  and 
alley  construction ;  second,  the  loca- 
tion of  the  buildings  relative  to  the 
street  or  alley.  The  author  has  found 
that  alley  construction,  other  things 
being  equal,  will  cost  15%  to  30% 
more  for  the  labor,  owing  to  the  diffi- 
culty of  working  in  such  a  narrow 
space.  Another  thing  affecting  the 
cost  of  construction  is  the  pavement 
which  has  to  be  taken  up  and  relaid. 
In    most    cities    the    heating    com- 


radiation,  or  approximately  6,300  sq. 
ft.  of  steam  radiation. 

We  are  obliged  to  allow  for  future 
extensions  for  Block  No.  i,  and  pos- 
sibly more  yet,  but  in  this  lay-out  we 
will  assume  that  eventually  Block  No. 

1  will  equal  Block  No.  2.     Block  No. 

2  is  400  ft.  long,  and  Block  No.  3  is 
the  same  length.  W'c  have  altogether 
21,000  sq.  ft.  of  water  radiation  to 
handle,  but  some  of  it  will  be  taken 
off  in  the  first  100  feet,  and  about 
25^  of  it  will  be  served  by  the  time 
we  reach  the  center  of  Block  No.  2, 
2S%   more   will   be   taken   off  bv   the 
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panics  are  obliged  to  bring  their  ser- 
vice pipes  to  the  curb  line  in  the 
street,  and  to  the  property  line  in  the 
alleys.  This  item  of  expense  should 
not  be  overlooked,  for  in  a  wide  street 
the  extra  cost  for  service  lines  will 
more  than  eat  up  the  saving  in  labor 
effected  bv  street  construction. 

We  wiil  assume  for  calculatioti  a 
good  residence  section,  as  shown  in 
Fig.  I,  Block  2.  We  can  assume  tiiat 
we  will  get  90%  of  the  available 
busines?  in  this  block,  which  is  ap- 
proximately   10.500   sq.    ft.    of    water 


time  we  reach  I',  street,  and  25%  off 
when  we  reach  the  center  ()f  Block 
No.  I.  The  last  2^'',  by  the  time  we 
reach  the  west  side  of  Block  No.  r. 

MOST     OF     I.I.VK     FRICTTOX     SllOri.P     RK 
IN     TRINK     I.INF 

In  designing  a  central  station  hot- 
water  pipe  line  the  autlK^r  has  found 
it  better  practice  to  throw  most  of 
the  line  friction  in  the  trunk  line  and 
to  have  the  friction  loss  in  the  laterals 
very  small,  and  to  make  the  friction 
losv   in    the   laterals    in    proportion    to 
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the  circulating  pressure  (difference  in 
pressure)  at  the  point  the  lateral 
begins. 

As  example,  we  will  assume  that 
at  the  point  the  lateral  for  Blocks  No. 
I  and  No.  2  the  circulating  presure 
is  5  lbs.  Now.  we  must  have  at  least 
I  lb.  of  circulating  pressure  at  the 
end  of  the  lateral,  therefore  we  can 
lose  4  lbs.  in  friction  between  the  ends 
of  the  lateral,  or  i  lb.  per  200  ft, 
which  is  0.5  lbs.  per  100  ft.  We  then 
have  thf  following  ci:)n(lition  : 

First       200  ft.  of  line  must  hamlle. 

Second     "     " 

Thin]       

Fourth     "     ' 

I'Voni  curve  No.  i  we  find  a  'Vin.  |)ipe  line.  This  method,  it  is  claimed,  gives 
will  handle  21,000  sq.  ft.  witli  this  .1  more  ec|ual  circulating  pressure  all 
friction    loss,    and    5    in.    will    handle      over   the  pipe  line  s\stem.     The  au- 


sure  at  the  point  the  branch  leaves 
the  lateral  as  the  originating  pressure 
and  I  lb.  as  the  circulating  pressure 
at  the  end  of  the  branch.  Some  very 
interesting  problems  are  found  in  this 
work. 

The  author  advocates  the  use  of 
I)ipe  bends  instead  of  elbows  or  fit- 
tings in  the  lateral  lines. 

There  has  been  a  practice  made  use 
of  by  some  engineers  to  run  a  larger 
return  line  than  flow  line;  for  in- 
stance, a  3-in.  flow  anrl  a  4-in.  return 


21,000  sq.  ft.  of  radiation 

15,750 

10.500 

,    5.250 


15,750  sq.  ft.,  a  4''j-in.  pipe  will  ban 
die   10,500  .s(|.   ft.   with  a    '  _•   lb.  lo^s, 
and  a  3'.'-in.   pipe  will   handle   5.250 
sq.   ft.  of  radiation   with   this   friction 
Joss. 


thor  has  found  that  by  limiting  the 
heavy  friction  loss  to  tlie  main  trunk 
lines  that  this  objection  is  as  ecjually 
well  overcome  and  the  investment  is 
slightly  reduced. 

FRICTION  DROP  IN  HEATING  MAINS 


:   -i.H,     ijvl'uo  1 'uooo  200000  z.^wv 

SQUARE  FEET  OF  BADIATION  CONNCCTED 

CURVE   1.— FRICTION'   DROP   IX   HOT  WATER  .MAINS 


A  mle  the  author  has  followed  is 
to  never  run  a  smaller  water  main 
than  3  in.  in  the  initial  lay-out;  this 
will  always  allow  for  some  future 
extensions. 

In  figuring  a  branch  line  off  of  a 
lateral,  consider  the  circulating  pres- 


In  designing  a  central  station  steam 
pipe  line  the  same  general  plan  is 
used.  In  this  case,  however,  the  fric- 
tion loss  is  dependent  upon  the  maxi- 
mum back  pressure  allowed  on  the 
engines  if  connected  as  a  by-product 
plant.     A   live   steam   central   heating 
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plant  should  be  designed  along  the 
same  general  plan  as  a  hot-water 
heating  system,  with  25  lbs.  as  the 
maximum  pressure  on  the  pipe  line. 
Curve  No.  2  shows  the  curves  used 
for  the  steam  pipe  capacities. 

Assuming  the  same  territory,   viz., 


will  suffice  for  the  last  section  han- 
dling 3,000  sq.  ft.  As  in  the  case  of 
hot-water  heating,  there  should  be  a 
minimum  size  to  install  as  a  main, 
and  in  steam  heating  the  author  has 
fixed  upon  4  in.  as  a  minimum.  The 
above  pipe  sizes  are  figured  with  the 


FRICTION  DROP  IN  STEAM    MAINS 
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SQUARE  FEET  OF  RADIATION   CNNECTEO 

CURVE   11.      I-RICTION  DROP   IN  STEA.M   MAINS 

Blocks    No.    I    and    2,    to    lay    out   a  steam  and  condensation  going  in  the 

steam-heating  ])ipc  line.   In  this  case  same  direction.     If  going  in  opposite 

we  will  also  assume  that  the  original  direction   a  greater   friction   loss   will 

pressure  where  this  line  begins  t<^  be  i,c  sustained. 
3   lbs.     \\e   will   want  at  least    i    lb. 

pre,ssure  at  the  end  of  the  line.     We  l^ere  are,  ot  course,  other  methods 

can,  therefore,  lose  2  lbs.  in   frictimi.  ^^  designmg  central  station  pipe  lines 

This  allows  us  0.25   lbs.   [)er    too  ft.  somewhat  more  elaborate  and  a  great 

In    the   case   of    steam    pipe    line    we  deal    more    lengthy,    but    the    method 

have  the  following  conditions :  outlined    is   accurate    for  any    central 

First      200  ft.  of  line  must  handle 12,000  sq.  ft.  <>f  radiation 

Second     ' ....  g  qqq 

Third       ••     "     • ■•       6.000   "     "     " 

Fourth '  ••       .^.000   *• 

From  curve  Xo.  II  a  6-in.  line  will  station  lay-out.  and  has  the  advantage 
handle  12,000  sq.  ft.  of  radiation,  a  of  beig  rapid  as  well  as  reliable. 
5-in.  line  will  handle  9,000  sq.  ft.,  but  The  detail  of  the  construction,  such 
the  fricton  loss  will  be  too  great  as  insulation,  method  of  handling,  of 
(0.54  lbs.),  therefore  we  will  continue  expansion,  anchors,  taps,  drainage. 
the  6  in.  too  ft.  beyond  the  first  sec-  etc.,  will  not  be  considered  here,  al- 
lien, viz..  300  ft.  in  all.  and  the  last  though  the  capacity  of  a  given  sized 
100  ft.  we  will  make  5  in.  A  41^-in.  line  is  seriouslv  afl^ected  by  faulty 
line  will  handle  the  third  section  of  construction,  and  this  point  should  be 
6.000  sq.  ft.  of  radiation,  and  a  4  in.  carefullv  considered. 
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Current  Heating  and  Ventilating  Litera- 
ture 

UndcK  this  heading  is  published  each 
month  au  index  of  the  iviportant  articles 
an  the  subject  of  heating  and  ventilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti- 
lating Magazine  on  receipt  of  the  stated 
price. 

Car  Heating  and  Ventilation. — Re- 
cent developments  in  Car  Heating  and 
Ventilation.  H.  S.  William.  States  re- 
quirements and  describes  a  combined 
heating  and  ventilating  system.  2300 
w.  El  Ry.  Jl.— Dec.  3.  iQio.     20c. 

EcoNO.MiLS.  —  Central-Station  Heating 
to  Conserve  the  Natural  Resources.  F. 
H.  Stevens.  E.xplains  advantages  and 
economy  of  central-station  heating.  1500 
w.     Elec  Wld— Dec.  8,  1910.     20c. 

Heating  Require.ment.s.  --  Estimating 
Heating  Requirements.  Reginald  P. 
Bolton.  Excerpt  from  a  paper  read  be- 
fore the  Assn.  of  Edison  III.  Co.'s.  Pre- 
sents a  method  including  the  loss  by  in- 
filtration <.  2500  w.  Power — Dec.  27,  1910. 
20c. 

Hot-Water  Piping. — Corrosion  of  Hot- 
Water  Piping  in  Bath-Houses.  Ira  H. 
Woolson.  Reports  Results  of  investiga- 
tions made.  1800  w.  Eng  News — Dec.  8, 
1910.    20c. 

Shop  Ventilation. — The  Determination 
of  Impurities  in  factory  Air  (L'Aria  degli 
.\mbienti  Industriali  c  le  Misurazioni 
degli  Inquinamenti).  Discusses  particu- 
larly the  researches  of  Henrict.  2000  w. 
Mo'nit  Tech — Oct.  30.  1910.     40c. 

Ventilation. — The  .\ir  We  Breathe. 
William  E.  Watt.  Discusse-  how  vitality 
comes  from  the  air  and  what  deteriorates 
it.     2500  w.     Dom  Engng — Dec.   17,  1910. 

20C. 

The  Vicious  Quantitive  Standard  in 
Ventilation.  William  Henry  Lynch.  A 
discusson  of  the  limit  of  present  knowl-' 
edge  of  ventilation,  arguing  that  any 
standardization  at  the  present  time  would 
be  standardizing  ignorance.  4500  w.  Dom 
Engng — Dec.  17,  1910.     20  c. 


secured  on  the  eighth  floor  and,  by  virtue 
of  the  fact  that  the  society  is  now  one 
of  the  associated  engineering  societies, 
certain  privileges  offered  by  the  building 
are  available  to  members  of  the  society. 
For  the  present  oftice  hours  will  be  from 

9  a.  m    to  5  p.  m. 

• 

American  Institute  of  Chemical  Engi- 
neers 
The  third  semi-annual  meeting  of  the 
American  Society  of  Chemical  Engi- 
neers will  be  held  in  Chicago,  June  21- 
24,  191 1.  A  feature  of  the  meeting  will 
be  the  report  of  a  committee  on  Stand- 
ardization of  Boiler  Tests. 


Headquarters      of      the      Society      Now 

Located  in   Engineering   Societies 

Building 

Announcement  is  made  by  Secretary 
W.  W.  Macon  that  the  headquarters  of 
The  American  Society  of  Heating  and 
Ventilating  Engineers  are  now  located 
in  the  Engineering  Societies  Building,  29 
West  ."^gth  street.  New  York,  the  13-story 
building  devoted  wholly  to  housing  en- 
gineering societies.     Quarters  have  been 


National     District     Heating    Association 

Arrangements  are  going  forward  for 
the  third  annual  convention  of  the 
.National  District  Heating  Association 
which  will  be  held  in  Pittsburg,  Pa.,  June 
6.  7  and  8,  191 1,  with  headquarters  at 
the  I'ort  Pitt  Hotel.  Special  rates  have 
been  offered  by  this  hotel  and  the  pro- 
fe-^Nional  sessions  will  be  held  in  the 
l).inquet  hall.  Provision  will  also  be 
made  for  exhibits. 

The  subjects  on  the  programme,  so  far 
as  announced,  arc  as  follows: 

Radiators  and  their  treatment. 

Report  of  the  committee  on  data, 
which  will  include  rates  and  other  data 
pertaining   to   the    heating   business. 

Report  of  committee  on  meters. 

Report  of  the  committee  on  radiation. 

Results  of  measuring  station  load  by 
the  Vcnturi  and  General  Electric  Meters. 

Heating  franchises. 

This  will  be  in  addition  to  five  papers, 
the  subjects  of  which  will  be  announced 
later. 

Entertainment  on  a  large  scale  will  be 
provided  for  both  members  and  guests, 
including  the  ladies,  by  the  manufacturers 
and  other  members  in  Pittsburg.  The 
convention  follows  that  of  the  National 
Electric  Light  Convention  which  will  be 
held  in  New  York,  and  it  is  anticipated 
that  many  of  the  western  members  who 
attend  the  New  York  convention  will  re- 
turn by  way  of  Pittsburg  so  as  to  take 
in  that  of  the  district  heating  engineers. 

« 

Business  Changes 

Washington,  D.  C— Sealed  proposals 
will  be  received  at  the  office  of  the  Su- 
pervising Architect,  Treasury  Depart- 
ment,  for   the    following-named    work: 

Until  January  21,  1911,  for  the  con- 
struction, including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits 
and  wiring  of  the  U.  S.  Post  Office  and 
Court  House  at  Bowling  Green,  Ky. 

Lentil  February  3,  1911,  for  the  exten- 
sion, remodeling,  etc.,  including  plumb- 
ing, gas  piping,  heating  apparatus,  and 
electric  conduits  and  wiring  system,  of 
the  U.  S.  Post  Office  and  Court  House 
at  Salt  Lake  Citv.  Utah. 
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The   Weather y-or  Jantxary,  1911 


New 
York 


Highest  temperature,  degrees  F 

Date  of  highest  temperature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F 

Date  of  greatest  daily  range 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

Mean  temperature  for  month,  degrees  F. 
Normal  mean  temp,  for  this  month,  dg.  F 

Total  rainfall,  inches. 

Total  snowfall,  inches 

Normal  precipitation,  this  month,  inches 


Total  wind  movement,  miles ''414 


Average  hourly  wind  velocity,  miles.. 

Prevailing  direction  of  wind 

Number  of  clear  days 

Number  of  partly  cloudy  days 

Number  of  cloudy  days 

Number  of  days  on  which  rain  fell 

Number  of  days  on  which  snow  fell.  .  .  . 
Snow  on  '.^roimd  at  end  of  month,  inches 


None 
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Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United 
States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  H. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  A.M.  and  8  P.M. 

S— clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — Snow. 

Arrows  fly  with  prevailing  direction  of  wind. 


38 


THE   HEATING   AND    VENTILATING   MAGAZINE 


An   Extensive   Heating   System 

The  heating  system  of  the  Boston  City 
Hospital  is  remarkable,  among  other 
things,  for  the  unusual  extent  of  the 
property  heated  from  one  boiler  room 
and  the  extreme  lengths  of  pipe  neces- 
sary iii   consequence. 

To  give  some  idea  of  the  size  of  this 
in.-,tailation  it  need  only  be  said  that 
there  are  2O  ^eparate  buildings  to  be 
heatrd.  occupying  an  area  approximately 
640  It.  by  1,000  ft.  In  the  design  of  this 
installation,  one  of  the  absolute  require- 
ments was  the  location  of  the  power 
plant  outside  the  hospital  grounds  in 
order  to  j'ssure  a  maximum  of  quiet  and 
cleanliness.  This,  of  course,  added  to 
the  difficulties  of  the  situation,  necessi- 
tating as  it  did  much  longer  pipe  lines 
than  would  have  been  necessary  had  it 
been  possible  to  place  the  boiler  plant  in 
a  central  position  with  reference  to  the 
buildings  of  the  hospital.  The  longest 
heating  main  is  over  1,100  ft.  in  length, 
while  two  others  are  900  and  1,000  ft. 
long,  respectively. 

In  order  to  insure  positive  circulation 
a  Webster  vacmim  system  was  installed, 
the  returns  leading  to  three  vacuum 
pumps   situated    in   the  boiler   house. 

Very  often  in   the  case  of  a  group  of 


scattered  buildings  operated  011  a  vacuum 
system  the  nearest  buildings  to  the  va- 
cuum pump  have  a  great  deal  better 
circulation  than  the  more  remote.  In 
order  to  avoid  such  a  condition  in  this 
installation  each  building  has  been 
equipped  with  an  automatic  regulating 
device  known  as  the  Webster  "Type  D" 
apparatus,  which  may  be  set  at  any  de- 
sired point  and  by  this  means  maintain  a 
constant  degree  of  vacuum  at  that  build- 
ing. This  apparatus  consists  of  a  dia- 
phragm vacuum  controller  which  regu- 
lates the  degree  of  vacuum  and  through 
which  the  air  is  discharged,  and  a  trap 
which  discharges  the  condensation  of 
the  building  to  the  main  return  line. 

This  particular  heating  system  seems 
noteworthy  in  view  of  the  extreme  con- 
ditions which  it  had  to  meet  and  its  suc- 
cess in  coping  with  them.  Not  only  was 
it  necessary  to  supply  steam  to  some 
1,700  heating  units  situated  at  widely  dif- 
fering distances  from  the  boilers.  Init 
positive  circulation  had  to  be  obtained 
throughout  the  system  with  a  minimum 
of  noise  or  other  disturbances.  This 
has  been  satisfactorily  accomplished  and 
not  the  least  important  feature  of  this 
system's  operation  has  been  the  entire 
absence   of   water   hammer.     The   entire 
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work  was  in  charge  of  the  engineering 
firm  of  Densmore  &  LeClear  of  Boston, 
Mass. 


A  Unique  Type  of  Fractional  Radiator 
Valves 
Among  the  the  many  interesting  typjes 
of  graduated  radiator  valves  wiiich  have 
recently  appeared  on  the  market,  one  of 
the  most  unique  is  the  Jenkins  Bros. 
Standard  fractional  radiator  valve,  for 
use  in  connection  with  street  steam  sys- 
tems, atmospheric  systems,  vacuum  re- 
turn Ime  systems  and  vapor  systems.  The 
point  is  made  that  the  problem  of  partly 
heating     a     radiator     so     that     with     a 


JENKINS  STANDARD   FRACTIONAL 
RADI.ATOR  VALVE 


constant  pressure  of  steam,  the  tem- 
perature of  the  room  may  be  changed 
at  will  to  meet  varying  external 
temperatures,  or  to  suit  the  require- 
ments of  the  occupant,  can  be  solved 
more  satisfactorily  by  restricting  the  in- 
let to  the  radiator  than  in  any  other 
practical  way. 

The  selective  or  fractional  heating  has 
reached  such  a  satisfactory  stage  with  so 
many  systems  of  circulation  that  the  use 
of  this  type  of  valve  is  becoming  in- 
creasingly popular  on  all  such  systems. 
In  the  case  of  the  Standard  fractional 
or  restricting  inlet  valve,  which  is  shown 
in  the  accompanying  illustration,  empha- 
sis is  laid  on  the  correctly  graduated 
opening  so  that  the  partial  heating  of  the 
radiator  is  at  all  times  under  the  easy 
control  of  the  operator.  The  restricting 
orifices  are  so  shaped  that  the  wear  due 
to  wire  drawing  effect  of  steam  at  high 
velocity  is  uniform  and  so  located  that 
it  will  not  cut  the  disk  or  seat  and  thus 
cause  the  valve  to  leak.  The  valve  is 
fitted    with    the    Jenkins    disk    and    is    of 


Jenkins    Bros,    standard    of    design,    ma- 
terial and   workmanship. 

The  capacity  of  these  valves  in  leet 
of  direct  radiation,  with  steam  pressures 
from  54  to  ^^  lb  is  as  follows :  S^S-in.  will 
take  care  of  anything  up  to  20  sq.  ft.  of 
radiation,  ^  in.,  from  20  to  40  sq.  ft.; 
i-in.,  from  40  to  80  sq.  ft.;  ij^-in..  from 
80  to   160  sq.   ft.   and   1'2-in..   Ironi    lOo  to 

3JO  sq.  ft. 

» 

Robertshaw  Thermo  Valves,  i\>r  -team 
or  hot  water  house  heaters  (gas  fuel), 
steam  heated  tanks  and  gas  water 
heaters,  is  a  new  publication  describing 
a  reliable  and  inexpensive  tlierniostat 
for  use  on  steam  and  hot  water  Iieating 
systems.  The  device  is  made  by  the 
House  Service  Utilities  Mfg.  Co.,  Pitts- 
burg, Pa.  On  steam  heating  systems  it 
is  stated  that  the  valve  can  be  regulated 
to  maintain  an  even  pressure  at  all 
times,  and   on   hot   water   system   a   con- 


ROBERTSHAW  THERMO  VALVE  FOR  USE 
WITH  BOILERS  USING  GAS  FUEL 


stant  temperature  of  the  water.  The 
Robertshaw  thermo  valve  shuts  oflf  di- 
rectly against  the  gas.  In  a  steam 
heating  system  the  thermo  is  placed  in 
the  riser  or  return  pipe  so  that  the 
copper  tube,  which  is  a  part  of  the 
valve,  is  in  the  flow  of  steam.     The  gas 
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is  run  through  the  valve  to  the  burner. 
When  set  for  any  desired  pressure,  the 
valve  automatically  shuts  off  the  gas 
when  this  pressure  is  reached  and  opens 
when  the  pressure  commences  to  di- 
minish. A  safety  valve  is  unnecessary 
as  there  is  no  blowing  off  and  no  water 
to  be  replaced.  The  same  thermo  is 
used  on  hot  water  systems  and  has  a 
dial  regulation  that  makes  the  valve 
easily  adjustable  to  any  desired  tem- 
perature. The  valve  can  be  placed  in 
the  riser  return,  or  in  the  tank  or 
boiler. 

Hospital  Ventilation  is  the  title  of  spe- 
cial circular  published  by  the  McCreery 
Engineering  Co.,  Detroit,  Mich-  Among 
the  subjects  covered  are  the  limitations 
of  ventilation,  over-dryness  of  air  and 
its  result,  and  cool  air  for  patients.  The 


publication  calls  attention  to  the  fact 
that  the  Vento  cast-iron  heater  was  first 
placed  on  the  market  in  1905  and  has 
withstood  the  test  of  the  most  exacting 
conditions.  Vento  heaters,  it  is  stated, 
are  in  successful  operation  in  some  cases 
where  the  entering  air  passing  the  stacks 
is  as  low  as  30°  F.  below  zero-  The  en- 
gmeering  data  contained  in  the  cata- 
I'lgue,  in  addition  to  the  data  directly  re- 
ferring to  the  Vento  heater,  include  con- 
stants for  heat  transmission  through  va- 
rious building  materials,  temperature  and 
condensation  charts  under  various  con- 
ditions of  operation,  arrangement  of 
heater  for  central  station  heating,  va- 
rious air  tables,  equalization  of  pipe 
diameters,  together  with  pipe  and  steam 
tables-  The  work  is  profusely  illustrated, 
a    number    of    pages    being    devoted    to 


SIDE  AND  END  VIEWS  OF  VENTO  COILS  USED  ON  AN  •ECONOMIZING    COIL"  IN  CENTRAL 
STATION  STEAM  HEATING,  LOCATED  IN  BASEMENT  AT  RETURN  END  OF 

STEAM  MAIN 


adaptability  of  the  McCreery  air  puri- 
fier and  humidifier  for  hospital  work  is 
gone  into  at  length. 

Vento  Cast-iron  Hot  Blast  Heater,  for 

heating,  ventilating,  drying  and  cooling, 
is  a  new  publication  issued  by  the 
American  Radiator  Co.,  Chicago,  which, 
in  addition  to  covering  in  detail  this 
form  of  heater,  presents  charts  and  other 
matter  of  an  engineering  character  that 
should  prove  most  useful  to  designing 
as   well   as   contracting  engineers.     The 


photographic  reproductions  of  typical  in- 
stallations.   Size  8  X  10^  in.    Pp.  56- 

The  Webster  Air  Washer  is  the  title 
rif  what  is  probably  the  most  exhaustive 
treatise  on  the  modern  air  washer  and 
the  conditioning  of  air  that  has  yet  ap- 
peared. As  showing  the  deep  study  that 
lias  been  given  to  this  subject,  mention 
is  made  of  the  work  of  the  air  condition- 
ing department  of  Warren  Webster  & 
Co.,  in  charge  of  William  G.  R.  Braemcr, 
which  has  been  conducting  tests  in  a  spe- 


THE   HEATING    AND    VENTILATING    MAGAZINE 


41 


cial  testing  plant  erected  at  the  com- 
pany's factory  in  Camden,  N.  J.,  since 
before  the  first  Webster  air  washer  was 
marketed.  Thi>  plant  has  an  experi- 
mental equipment  whicli  makes  it  pos- 
sible to  produce  artificial  atmospheric 
conditions  at  will.  The  result  is  an  un- 
usual knowledge  of  the  subject,  includ- 
ing a  large  amount  of  valuable  and 
original  engineering  data,  much  of 
which  is  contained  in  the  present  cata- 
logue. The  publication  is  profusely  illus- 
trated, showing  the  air  washer  in  various 
stages  of  construction,  also  detail  views 
of  the  apparatus  and  typical  installa- 
tions. A  most  interesting  chapter  is  de- 
voted to  the  Webster  air  washer  as  a 
cooling  medium.  This  matter  is  accom- 
panied by  charts  which  have  added  value 
as  being  the  results  of  numerous  experi- 
ments. The  catalogue  concludes  with 
views  of  prominent  buildings  equipped 
with  Webster  air  washers,  followed  by 
fac-simile  testimonials  showing  the  suc- 
cessful operation  of  this  apparatus.  Pp. 
Ii6.     Size  6x9  in.   (standard). 

Sparks  System  of  Positive  Steam  Cir- 
culation, using  tlic  .Sparks  automatic 
vacuum  pump,  is  a  new  publication  is- 
sued by  the  Automatic  Vacuum  Pump 
Co.,  St.  Louis,  Mo.  The  Sparks  vacuum 
pump,  it  is  stated,  really  pulls  the  cold 
air  from  the  system,  and  docs  not  op- 
erate the  valves.  It  is  said  to  be  the  only 
system  that  can  be  applied  successfully 
to  old  as  well  as  new  one-pipe  (with 
air  line)  heating  systems,  even  where 
the  old  system  is  not  air-tight.  The 
vacuum  pumps  are  made  in  sizes  to 
suit  all  heating  plants  from  those  with 
SOD  sq.  ft.  or  less  radiation  up  to  the 
largest    installations.     The    operation    of 


SECTIO.N  OF  VALVE   USEIJ  WITH  SPARKS 
VACUUM  HEATING  SYSTEM 

the  Sparks  system  may  be  noted  by 
referring   to    the    illustrations. 

.Xtmosphcric  steam  enters  the  tank 
through  the  normally  open  valve  A; 
discharges  air  and  any  water  contained 
in   the   tank  through   check  valve    (2). 

After  steam  has  filled  tank,  it  will 
flow     out     through     (2),     and     up     into 


GENERAL  VIEW  OF  VALVE  MECHANISM,  SPARKS  VACUUM  HEATIXG  SYSTEM 
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thermostat  {i),  passing  out  through 
holes  at  top  U)-  As  it  passes  up 
tlirough  the  thermostat  it  heats  the 
volatile  fluid  contained  therein,  causmg 
it  to  expand  up  into  C;  this  operates 
lever  R. 

The  action  of  lever  R  closes  steam 
valve  A  and  opens  water  valve  li. 
This  admits  a  spray  of  water  into  tank, 
and  also  into  the  thermostat — this  water 
causes  the  steam  in  tank  to  condense 
immediately,  forming  a  vacuum  (in 
tank;  equal  to  the  volume  of  tank;  it 
also  cools  off  the  thermostat,  permitting 
lever  R  to  drop  and  close  the  water 
valve  B. 

The  vacuum  thus  formed  continues  to 
act  on  the  air  line  (through  D)  until 
a  full  lank  of  air  is  pulled  out  from  the 
system. 

Now  lever  R  continues  to  fall,  com- 
pressing spring  K.  When  R  reaches 
bottom,  spring  K  passes  center,  and 
opens  steam  valve  A  instantly;  and  he- 
gins  a  fresh  stroke,  by  discharging  air 
in  tank  into  the  atmosphere,  and  again 
tilling  the  tank  with  steam.  Check 
valve  D  prevents  either  steam  or  air 
passing  back  into  air  line. 

After  tile  pump  has  removed  all  the 
air  from  system  through  the  air  line, 
the  vacuum  on  system  thus  created 
pulls  the  steam  into  every  radiator  and 
pipe  without  pressure  from  the  boiler. 

When  this  condition  is  reached  there 
is  no  need  for  continuing  action  of  the 
pump.  The  vacuum  we  have  produced 
is  now  used  to  lock  valve  mechanism, 
and  prevent  acting  of  the  pump.  This 
is  accomplished  b}'  the  vacuum  com- 
pressing diaphragm  M,  and  causing  bell- 
crank  U  to  catch  lever  L.  after  it  has 
closed  water  valve  B  and  before  it 
opens  steam  valve  A — both  valves  are 
thus  closed;  using  neither  steam  nor 
water.    . 

As  long  as  vacuum  on  system  con- 
tinues pump  will  not  act.  As  soon  as 
the  vacuum  drops  below  tension  of 
spring  S,  lever  U  unlocks,  and  the  fall 
of  lever  L  opens  steam  valve  and  starts 
pump  in  operation.  Pump  working  only 
when  required,  to  keep  system  clear 
from   air. 

A  New  Data  Book  on  Fans  and  Blowers 
Fans  and  Blowers  is  the  title  of  an 
unusual  compendium  of  data  lately 
issued  by  the  Ilg  Electric  Ventilating 
Co.,  Chicago,  111.,  and  covering,  in  addi- 
tion to  mechanical  data,  tables,  etc.,  on 
blowers,  volume  blowers,  forge  blowers, 
portable  ventilating  sets,  propeller  fans 
and  automatic  shutters.  The  book  is 
loosely  bound  so  that  the  sheets  may  be 
taken  out  for  reference.  The  mechanical 
data  alone  includes  sizes  of  flues  for 
given  air  volumes,  diameters  of  pipes  for 
given  air  volumes  and  velocities,  areas 
of  circles,  etc.;  volume  and  density  of 
air  at  various  temperatures,  moisture  in 


the  atmosphere,  tables  of  air  pressure  and 
velocity,  weights  of  galvanized  iron, 
hygrometric  chart,  propertie-  nf  air,  flow 
of  air  in  pipes,  weight  and  tliickness  of 
sheet  metal,  prices  of  galvanized  iron 
and  elbows  and  a  curve  of  pressures  and 
velocit\-. 

The  publication  is  arranged  with  a 
degree  of  care  that  should  make  it  a 
most  useful  handbook  for  the  estimating 
and  drafting  room.  We  understand  it 
can  be  obtained  without  cost  fur  the 
asking.  The  company  may  be  addre-sed 
either  through  its  Chicago  or  Xew  York 


TANK  AND  VALVE   MECHANIS.M.  SPA   K  KS 
VACL'L'M   SVSTE.M 

oflices,  the  Xew  York  address  being  145 
Chambers  street.  Pp.  "^2  (printed  on  one 
side  only).     Size  ()%  x  5^  in. 


New  Humidity  Regulating  Device 
Warren  Webster  &  Company,  Camden, 
N.  J.,  have  recently  been  granted  Patent 
No.  977,933.  covering  a  humidity  regula- 
tor, which  is  expected  to  occupy  an  im- 
portant i)osition  in  the  future  develop- 
ment of  the  art  of  humidity  control. 
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Coming  Events 

June  6-8,  191 1.  Tliir.l  annual  conven- 
tion of  the  National  District  M«ating 
association  at  I'ittsbnrg,  Pa.  Ileadquar- 
ter<  will  bo  at  the  I'ort  Pitt  Hotel. 

June  13-15,  191 1,  .\nnual  convention 
of  the  National  .\s>ociation  of  Master 
Plnnibcrs,  Galveston.  Texa>.  llead- 
quartors  at  the  Hotel  Galvez. 

m 

Deaths 
W.  B.  Dickson,  presideni  >>\   tiie   W.  D. 
Dickson    I'lunihing,    Heating   &    Roofing 
Co..  Peoria,  111.,  died  Jan  21,  191 1.  at  his 
home   in    Peoria.      He    was  63  years   old 
He  left  and  estate  valued  at  $300,000. 

Miscellaneous  Notes 
Otto  E.  Goldschmidt.  .New  V..rk,  con- 
sulting engineer  for  nuclianical.  electri- 
cal ;ind  sanitary  engineering  of  l)uild- 
ings,  has  removed  his  otVice  from  the 
Singer  Building  to  30  West  38th  street, 
New  York.     Mr.    Goldschmidt   has   been 


associated  with  Charles  G.  Armstrong, 
of  New  York.  He  is  at  present  consult- 
ing engineer  for  tiic  .\eo|ian  Company 
and  is  designing  the  mechanical  equip- 
ment for  a  new  lo-story  hotel  in  .At- 
lanta, Ga.:  Schenectady  County  (N.  Y.) 
Court  House  and  otiior  structures. 

Wisconsin  Federation  of  Labor, 
tiirougli  its  e.xecutixf  i)o;ir(l.  lias  framed 
a  number  of  important  bills  wiiich  have 
been  presented  to  the  State  Legislature, 
including  i-ne  requiring  that  all  factories 
and  mercantile  establishments  be  pro- 
vided with  modern  systems  of  ventila- 
tion. 

Ann  Arbor.  Mich,  llie  recjuest  of 
the  regents  f)f  the  University  of  Michi- 
gan for  an  appropriation  to  build  a  new 
heating  plant  will  be  presented  to  the 
legislature  probablj-  before  the  close  of 
the  prc-ent  session.  The  new  pant  will 
cost  about  $200,000.  .\t  present  the 
boilers  arc  running  up  to  their  full 
capacity    all    the   time   and    the   electrical 


Armstrong    Ratchet    Attachment 


MADE  TO  FIT  ALL  SIZES 

ARMSTRONG  HAND  STOCKS 

EXCEPT  NO  I 
MANirACIURCO  BY 

THE  ARMSTRONG  MFG.  CO. 

321   Knowlton   St.,  Bridgeport,    Conn. 

CATALOG    .MAILED  ON  REQUEST 


ROBERT  A.  KEASBEY   CO. 

HE.\T  AND  COLD  INSULATLNG  MATERIALS 

85%  Magnesia  and  Asbestos  Pipe  and  Boiler  Coverings 

CORK  COVERINGS  FOR  BRINE  PIPES,  ETC. 
ESTIMATES    FURNISHED    AND    CONTRACTS    EXECUTED 

"RAKCO"   BRAND   ASBESTOS,  FLAX  AND  RUBBER  PACKINGS 

For  all  classes  of  Marine  and  Stationary  Engines  and  Pumps 


100  North  Moore  Street 


Telephone,  6097  Franklin 


NEW  YORK  CITY 
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pant  is  so  overtaxed  that  it  is  a  standing 
rule  on  the  campus  that  all  power  ma- 
chines must  stop  when  the  lights  are 
turned  on  at  4  o'clock  in  the  afternoon. 

Chicago,  111. — A  "thermometer  regi- 
ment" consisting  of  1,204  Chicago 
women,  has  been  organized  by  the 
Woman's  City  Club  of  Chicago,  to  un- 
dertake a  ventilating  crusade.  The  first 
step  in  the  warfare  for  better  air  will  be 
a  careful  inspection,  with  thermometers 
and  notebooks,  of  the  street  cars  of 
Chicago. 

Kokomo,  Ind. — Plans  are  well  under 
way  for  the  construction  of  the  new  cen- 
tral heating  plant  in  Kokomo,  which  will 
be  built  by  the  Public  Utility  Co.  of  that 
place. 

Anderson,  111.  .V  plan  is  being  formu- 
lated whereby  the  Central  Station  En- 
gineerine  Co.,  of  Chicago,  will  takv  over 
the  plant  of  the  Home  Heating  Co.,  of 
Anderson,  including  its  franchises,  and 
install  a  new  plant  enlarging  the  terri- 
tory for  steam  heat. 

United  Bunch  of  Sheep.  New  York 
Fold,  at  a  nicniiig  held  January  27, 
elected  the  following  officers:  Grand  ram. 
O.  Chan  Wells;  vice-ram,  William  Mur- 
ray; past  grand  ram.  Thos.  11.  Hutchin- 
son; keeper  of  the  golden  fleece,  Henry 
Stein;  shearer,  J.  W.  Gannon;  herder.  J. 
S.  Thomas.     The  organization,  which   is 


made  of  salesmen  in  the  heating  and 
plumbing  trades,  reports  a  rapid  increase 
in  membership. 

Greater  New  York  Building  Trades 
Council  has  issued  its  schedule  of  the 
prevailing  rates  of  wages  for  191 1.  The 
schedule  is  based  on  8  hours  work  per 
day,  Saturday  half-holiday,  and  double 
pay  on  Sundays  and  legal  holidays  and 
afternoon  on  Saturdays.  The  schedule 
includes  the  following:  plumbers,  gas 
fitters  and  steam  and  hot  water  fitters, 
$5.50  per  day;  asbestos  workers,  boiler 
felters,  insulators  and  pipe  coverers  and 
stationary  engineers,  $4.50  per  day;  as- 
bestos workers'  helpers,  $2.80  per  day; 
steam  fitters'  helpers,  $3.00  per  day. 

Harrisburg,  Pa. — Harrisburg  Associa- 
tion of  Master  Steam  and  Hot  Water 
Fitters,  has  been  organized  as  a  local  as- 
sociation of  the  national  body.  Presi- 
dent, William  Jennings:  vice-president, 
C.  Fisher;  treasurer,  Warren  Bossier; 
secretary.  H.  R.  Low. 

Defiance,  O. — Defiance  Gas  and  Elec- 
tric Co.,  has  asked  the  city  council  to  re- 
vive the  matter  of  the  application  for  a 
franchise  to  permit  the  laying  of  steam 
heating  mains  through  several  of  the  city 
streets  to  furnish  steam  heat  in  the 
shape  of  exhaust  steam  from  the  com- 
pany's power  plant.  The  work  will  cost 
between   $25,000   and   $30,000. 


VENTILATION  by  GRAVITY 

is   in  a   great    many   cases   as  satisfactory   at 
the  more  expensive  method  of  using   power 

THE  "Vafuum"  V'cntilator  is  the  most  powerful  Rravity  ventilator  and  by  its  extraordinao' 
efficiency    fapproximately    100%   (jrcater   than   that  of  other  gravity  ventilators),  will 
enable  you  to  ventilate  any  kind  of  a  building  at  a  lower  cost  than  by  any  other  means. 
The  "V'acuum"  has  twice  the  working  surface  of  other  ventilators,  has  no  mechanical   parts, 
iloes  not  move  in  any  way,  and  is  perfectly  noiseless  as  well  as  proof  against  down-draughts, 
rain  or  snow. 

It  will  make  your  work  easier  and  pay  you  to  use  the  "Vacuum"  in  your  business.  Book- 
let upon  application  to 

THE  VACUUM  VENTILATOR   CO.  421  Atlantic  Ave.  Boston.  Mass 

W'c  have  representatives  in  many  of   the  leading  cities,  but  we  have  plenty  of  room  for  more, 
and  would  be  glad  to  h?ar  from  anyone  who  is  interested 


Richard  Warren  Chapman 

Continuous  Jointless  Pipe  Covering 
Asbestos    and    Magnesia    Products 


Radiator  Shields 
Fans  and  Coils 
Air  Washers 


Monadnock  Block 
CHICAGO 
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Milwaukee,  Wis. — Complaints  of  the 
bad  odors  in  the  ventilation  of  the  Six- 
teenth District  School,  at  Eighteenth 
and  Prairie  streets,  led  to  an  investiga- 
tion which  disclosed  the  fact  that  the 
fresh-air  chamber  was  situated  directly 
over  a  sewer-catch  basin  which  contained 
no  trap  and  was  without  a  cover. 

Fort  Wayne,  Ind. — A  franchise  for 
a  central  station  heating  system  in  Fort 
Wayne,  which  will  cover  the  downtown 
district,  is  being  sought  by  an  organiza- 
tion which  includes  John  V.  McCarthy, 
of  Chicago;  J.  E.  McCarthy,  of  Peru, 
and  Henry  B.  Monning,  of  Fort  Wayne. 

Washington,  D.  C. — .\  central  heating 
plant,  fur  the  use  of  three  of  the  lar- 
gest schools  in  Washington,  will  be 
built  during  the  next  few  months.  Bids 
for  the  work  have  already  been  adver- 
tised by  Snowden  .'\shford,  municipal 
architect.  The  new  plant  will  supply  the 
M.  Street  High  School,  the  Simmons 
and  Douglass  .Schools,  all  of  which  are  in 
the  block  bounded  by  M  Street,  First 
Street  and  New  Jersey  Avenue. 

Manufacturers*  Library,  Hudson  Ter- 
minal, 50  Cluirch  >trcct.  Xew  York,  con- 
sisting of  a  free  reading-room,  with  ref- 
erence catalogues,  a  club-house  with  all 
the  accessories  of  telephones,  stenogra- 


phers and  private  rooms  for  business  ap- 
pointments, has  been  established  under 
the  auspices  of  the  Commercial  Bureau 
Co.,  of  New  York.  The  library  is  de- 
signed to  keep  on  file  a  complete  classi- 
licd  list  of  catalogues  of  American  manu- 
facturers. The  total  cost  to  the  manu- 
facturer is  $10.00  per  year. 

International  Institute  of  Technical 
Bibliography,  57-58  Chancery  Lane, 
London,  W.  C.  has  completed  its  first 
volume  whicii,  it  may  be  stated,  is  prob- 
ably the  most  complete  technical  index 
yet  published.  It  is  stated  that  more  than 
100,000  books  and  articles  are  abstracted 
or  indexed  annually  covering  the  tech- 
nical press  and  learned  societies  of  the 
world,  generous  space  being  given  to 
.\merican  articles.  The  indexing  of  the 
articles,  etc.,  is  divided  into  seven  sec- 
tions, the  Section  i  being  devoted  ex- 
clusively to  mechanical  engineering. 
This  section  is  known  as  "Engineering 
.\bstracts.  Section  i"  and  is  published 
monthly.  The  subscription  price  is  24 
^hillings  ($5.76)  per  annum,  post  free. 

International   Municipal  Congress  and 

Exposition,  whicli  is  l)cinf^  i)Ianne(I  to 
he  held  in  Chicago  September  18-30, 
191 1,  in  the  Coliseum,  .Xrmory  and  Ex- 
position Grounds,  has  named  John  Mac- 


Jenkins  Bros.  Check  Valves 

are  made  from  Standard  and  Extra  Heavy  pat- 
tern, both  brass  and  iron  body,  in  several  diflfer- 
ent  styles — horizontal,  angle,  vertical,  swing. 
.Ml  are  fitted  with  the  Jenkins  Disc,  thus  assuring 
a  tight  seat.  And  as  the  Jenkins  Disc  takes 
practallyall  the  wear,  the  seat  is  seldom  injured. 
and  valves  give  long  and  satisfactory  service 
without  requiring  attention  or  repair. 

CATALOGUE  MAILED  ON  REQUEST 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago 
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Vicar  as  commissioner-general  of  the 
exposition.  Mr.  Mac  Vicar  is  secretary 
of  the  League  of  American  Municipali- 
ties. He  is  also  superintendent  of 
streets  and  public  improvements  in  Des 
Moines,  la.,  a  city  which  has  attracted 
much  attention  lately  because  of  its  ad- 
vanced form  of  government. 


Manufacturers'  Notes 
Gurney  Heater  Mfg.  Co.,  Boston,  Mass., 
announces  that  it  i.s  in  a  position  to  make 
immediate  shipments  of  any  size  boiler, 
either  hot  water  or  steam,  also  tank 
heaters.  When  the  company's  new  plant 
at  Chelsea  is  completed  in  the  spring,  it 
will  be  the  most  complete  of  its  kind  in 
the  country. 

Alberger  Pump  Co.,  140  Cedar  street, 
New  York,  announcej^  that  the  contract 
recently  closed  with  the  L'nitcd  States 
Navy  Department,  covering  eleven  54-in. 
and  seven  15-in.  vertical  shaft  centrifugal 
pumps,  with  complete  electrical  equip- 
ment.^, for  the  Xew  York,  Puget  Sound 
and  Pearl  Harl)f>r  dry  docks,  will  in  no 
way  impair  its  facilities  or  capacity  for 
turning  out  in  .ijood  time  all  of  its  nor- 
mal business. 

United    States    Radiator    Corporation, 

Detroit.  -Mich.,  .innounces  tlic  appoint- 
ment of  George  W.  Harr  as  manager  of 
its  Philadelphia  office.  Mr.  Barr  has  been 
for  many  years  manager  of  the  boiler  de- 
partment nf  Isaac  A.  Shepard  &  Co., 
Philadelphia. 

National  Radiator,  Co.,  Johnstown. 
Pn.,  has   purchased  the   plant   and   prop- 


erty of  the  Oliphant  Steel  &  Iron  Co.,  at 
Trenton,  X.  J.,  where  radiators  will  be 
manufactured  for  supplying  the  eastern 
trade.  The  new  plant,  when  improve- 
ments are  completed,  will  employ  about 
400  men.  The  present  plant  at  Johns- 
town will  be  devoted  hereafter  to  supply- 
ing   the    western    trade. 

H.  Mueller  Mfg.  Co..  Decatur,  111.,  held 
a  ten-<la_\-  ciuncntitin  of  its  salesmen  re- 
cently. The  company  reports  the  past 
year  to  be  the  lartjest  in  its  history. 

Ingersoll-Rand  Co.,  Xew  York,  has  ac- 
quired a  controlling  interest  in  the  A. 
S.  Cameron  Steam  Pump  Works,  Xew 
York.  There  will  bo  no  change  in  policy 
or  management. 

Hart  &  Crouse  Co.,  L'tica,  X.  Y.,  an- 
nounco  .111  inrrc.i>e  in  its  capital  stock 
from  $226,000  to  $650,000. 

United  States  Radiator  Corporation, 
at  its  first  uKcting  in  lyii.  -^clcctcd  De- 
troit as  the  permanent  headquarters  of 
the  cori)orntinn.  The  remov.il  from  the 
temporary  headquarlcr^^  in  Dunkirk,  X. 
Y.,  will  be  made  within  two  or  three 
months.  A  semi-annual  dividend  was  de- 
clared of  .V/^%  on  the  preferred  stock  for 
the  half  year  ending  Dec.  31,  igio.  The 
stock  was  put  on  a  (|uartcrly  dividend- 
paying  basis  and  a  divi<lend  declared  for 
the  fiuarter  ending   .March   .?i. 

Bay  State  Brass  Co.'s  plant  :it  Hay- 
denville.  Mass..  was  sold  at  public  auc- 
tion, to  II.  J.  B.  Willis,  of  Xew  York, 
representing  other  creditors  in  addition 
to  himself,  for  $22,700.     Tt  is  stated  that 


DpTTpD    Di.xon's  Pipe    Joint   Compound  is  better  and  cheaper 

than  red  or  white  lead. 
I  n  A  l\  Doesn't   "set"    joints — goes  farther. 

LEAD      JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


McDaniel   Improved  Steam  Trap 

WILL    DO   THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  35  years  manufacturing  Steam  Tra(>s  and 
know  there  is  no  better  trap  made.     May  we  send  you  one  for  trial? 

Watson  &  McDaniel  Co. 

160  North  7th  Street         -         PHILADELPHIA.   PA. 
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the   plant    will   be   put   in   operation    in   a 
short  time 

Federal-Huber  Co.,  Chicago,  an- 
nonnces  that  the  receivership  which  has 
had  charge  of  the  company's  affairs  for 
the  purpose  of  settling  differences  be- 
tween stockholders,  has  now  been  re- 
moved. The  capital  stock  of  the  com- 
pany has  been  increased  from  $500,000  to 
$640,000,  the  present  stockholders  hav- 
ing taken  over  that  of  the  dissatisfied 
stockholders. 

Ideal  Heating  and  Ventilating  Co., 
Cohiinbu>,  (  )..  manufacturer  ot  gas  fur- 
naces and  fittings,  has  increased  its  cap- 
ital stock  from  $10,000  to  $25,000. 

New  York  Blower  Co.,  Hucyrus.  O., 
announces  the  removal  of  its  eastern 
office  from  Philadelphia  to  St.  Johnsville, 
N.  Y.,  on  the  main  line  of  the  New  York 
Central  Railroad,  about  64  miles  west  of 
Albany.  The  office  will  contiiuu-  in 
charge  of  Emil  A.  Briner. 

Central  Foundry  Co.,  New  York,  man- 
ufacturer ot  -.oil  pipe  and  fittings,  etc., 
which  has  been  for  some  time  in  the 
hands  of  a  receiver,  is  being  reorganized 
by  a  committee  rci)ro<enting  the  deben- 
ture bondholders.  It  is  i)Ianned  to  re- 
duce the  capital  to  one-half  that  of  the 
previous  capitalization.  Through  assess- 
ments on  the  preferred  and  common 
stockholders  it  i>  planned  to  secure  $1,- 


000,000  fresh  capital  w'hich  will  pay  the 
secured  debt  of  the  company,  the  float- 
ing debt  of  its   subsidiaries  and  provide 

for  improvements. 

• 

New   Incorporations 

Morgan  County  Heat  and  Fuel  Co.. 
West  Liberty.  Ky..  amended  articles, 
fixing  the  higliest  amoimt  of  indebted- 
ness at  $50,000. 

Ohio  Valley  Heater  Co.,  Cincinnati, 
O.,  capital  $10,000.  Incorporators;  Guy 
S    Cornish  and  otliers. 

Perfection  Heating  and  Purifier  Co., 
Milwaukee,  Wis.,  capital  $10,000.  Incor- 
porators: T.  Ward,  A.  E.  Ward  and 
Henry  A.  Kirch. 

Marsh  Valve  Co.,  Dunkirk,  N.  Y.,  cap- 
ital $.i5o,CKKJ.  to  manufacture  a  line  of 
valves,  especialy  a  quick-opening,  dou- 
ble-seal r.idiator  valve.  Incorporators: 
W.  C.  .Marsh,  X.  I".  Goidd  and  F.  J. 
Reed. 

Caloridon  Heat  and  Improvement  Co., 
.St.  I.oiii-,  .\lo.,  capital  $5,000,  to  manu- 
facture a  device  known  as  a  Caloridon  to 
supply  air  through  a  chimney  Hue  to  the 
top  of  a  fire.  In  this  manner  heat  and 
gases,  which  ordinarily  go  to  waste  up 
the  chimney,  are  made  to  do  useful  work 
in  the  combustion  chainber  itself.  Presi- 
dent and  general  manager,  Charles  Gaa; 
secretary.  Joseph  Gaa. 


OFFICE    BUILDING 

Prudential 

LIFE  INSURANCE  CO. 

NEWARK,  N.  J 

GEO.  B.  POST  &  SONS,  Archit«5ls 
BAKER.  SMITH  &  CO.,  Contra<5lors 


B.      F. 


EQUIPPED  WITH 

STuFreverPrf 

Heating,  Ventilating  and 
Mechanical  Draft 
Apparatus 

Consi^ing  of  Sturtevant  Fans, 
Heaters,  and   Engines 

BUILT  BY  THE 

STURTEVANT      COMPANY 


HYDE  PARK,  MASS. 
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Oscar  G.  Thomas  Co.,  Taunton,  Mass., 
capital  $50,000,  to  manufacture  heating 
specialties.  Incorporators:  Oscar  G. 
Thomas,  president  and  treasurer;  R.  W. 
Whitmarsh  and  H.  W.  Thomas. 

Downey  Heating  &  Supply  Co.,  Mil- 
waukee, W  is.,  incorporated  to  take  over 
the  business  of  the  Downey  &  Kruse  Co., 
and  of  the  H.  Mooers  Co.,  both  of  Mil- 
waukee. The  headquarters  of  the  new- 
company  are  located  at  613-615  Clybourn 
St..  Wm.  K.  Downey,  in  charge.  The 
firm  will  cijiitinuc  a  contracting  business 
in  heatinp  aiui  ventilating  work. 

Ozone  Co.,  Cleveland,  O.,  capital 
$10,000,  to  manufacture  electric  air  puri- 
fying devices.  Incorporators:  P.  D. 
Metzgar,  R.  D.  Williamson.  P.  C.  Stollcr. 
F.  L.  Kcolilor  and  Robert  H.  McKay. 

D.  M.  Marshall  Co.,  Oakland,  Cal.. 
capital  $50,000.  to  conduct  a  hardware 
and  heating  and  plumbing  business. 
President,  C.  Marshall,  Xo.  .\nson; 
trcTsiirer.   I).    M     M.irshall.   r)akland. 

Force  Valve  and  Brass  Manufacturing 

Co.,  St.  Louis,  Mo.,  capital  $50,000.  In- 
corporat'irs  :  Clarence  K.  .Vnglin.  William 
J.  Gates  and  G.  Howard  Willett. 

Scott  &  Co.,  Wilmington,  Del.,  capital 
$100,000,  to  conduct  a  heating  contract- 
ing business.  Incorporators:  David  1. 
Rattan  and  Oliver  K.  Solomon,  Phil.i- 
deli)liia,  and  J.imes  Lord,  Dover 


Water  Power  Vacuum  Cleaning  Co., 
Huffalo,  N.  Y.,  capital  $50,000,  to  manu- 
facture a  vacuum  cleaning  apparatus. 
President  C.  C.  Trow;  treasurer,  H.  C. 
Redfern;  secretary,  J.  P.  Clifton.  Quar- 
ters have  been  secured  at  730  Main 
street. 

Muncie  Regulator  Co.,  Muncie,  Ind., 
capital  $25,000,  to  manufacture  temper- 
ature regulating  devices.  Directors:  W. 
().  Raymond,  J.  O.  Potter  and  W.  T. 
1  laymond. 

Heating  and  Ventilating  Engineers' 
Association  of  Indianapolis,  Ind.,  incor- 
piirati-d  fur  the  advancement  of  the  heat- 
ing trade  in  all  its  latest  discoveries  of 
■science.  lnc<^>rpi>rators :  A.  H.  Turner, 
R.  Hawkins,  11.  Rybolt  and  James  P. 
Carroll. 

Brunellc  Boiler  Co.,  Worcester,  Mass., 
to  manufacture  and  deal  in  heating  ap- 
paratus. Capital  stock,  $25,000.  Presi- 
dent. F.  X.  Brunclle;  treasurer.  J.  A. 
Gcrvai-,   both   of   Worcester. 

W.  A.  Nairn.  Jersey  City,  X.  J.,  capital, 
$50,000,  to  deal  in  plumbing,  heating  and 
sanitary  fixtures  and  -.upplies  Incorpo- 
rators: Walter  .\.  Xairn,  642  Montgom- 
ery street:  William  Reilly  and  Roy  S. 
Tiinu  y.  all   of  Jersey   City. 

T.  Oakes  &  Son,  Hartford.  Conn.,  cap- 
ital $50,000.  to  ccmdnct  a  general  heat- 
ing   and  plumbing    business.     Inrorpora- 


TABLES  FOR  VENTILATING  DUCTS 

By   C.  E.   PEARCE,  M.  E. 

A  set  of  six  tables  printed  on  heavy  bristol  bodrd. 
Size  7x9  inches.  Wire  hanger  attached.  Handy 
for  shop  or  drafting  room. 

These  tables  are  simple  and  practical,  and  present  the  best 
short-cut  method  for  figuring  the  supcrhcial  area  and 
weights  of  \'entilating  Ducts. 


Price,   Postpaid,   50c. 


Address 

HEATING  and  VENTILATING  MAGAZINE 

1123    Broadway,     New    York 


THE   HEATING    AND    VENTILATING    MAGAZINE 


XIX 


tors:  Thomas  Oakes  and  William  E. 
Oakes,  of  Hartford,  and  J.  Albert  Oakes, 
of  Windsor. 

W.  A.  Birdsall  &  Co.,  74  Mechanic 
street,  Newark,  N.  J.,  organized  to  con- 
duct a  jobbinp:  business  in  boilers,  ra- 
diators, vacuum  cleaners  and  heating 
specialties.  Mr.  Birdsall  was  formerly 
with  the  Model  Heating  Co.,  which  was 
recently  absorbed  by  the  McCrum-How- 
cll  Co. 

Valve  Brass  Mfg.  Co.,  St.  Louis,  Mo  , 
capital  $50,000  Incorporators:  Clarence 
E.  Anglen,  William  G.  Gates  and  G. 
Howard    V\'illett. 

Reliance  Wrench  Mfg.  Co.,  1508  State 
street,  Racine,  Wis.,  capital  $25,000,  to 
manufacture    urcnclie> 

Halley  Heating  &  Mfg.  Co.  Boone,  la  , 
capital  $10,000  Incorporators:  H.  D. 
Howe,  V.  O.  Holcombe  and  E.  .\.  Reich- 
enbach. 

Dickcrson  Mfg.  &  Supply  Co.,  Clinton. 
III.,  capital  $_'oo,uoo,  to  manufacture  a 
water  gauge  for  steam  boilers  of  aU 
kinds,  invented  by  Charles  L.  Dicker 
son,  president.  The  location  of  a  plant 
is  under  consideration. 

Western   Heating  Co.,   San    Francisco, 
Cal  .    capita!    $35,000.     Incorporators:    R 
V.   Whiting.   F.   L.   Stewart.   I.    F..  J.   F. 
and  -V    H    Malloran 


B.  F.  Dockey  Jointless  Water  Pipe 
Co,  Lus  Angeles,  Cal..  capital  $25,000. 
Incorporators :  B.  F.  Dockey,  L.  W. 
Bentz,  J.  H.  Carr,  G.  H.  Norton  and  W. 
C.   Wilson. 

Logan    Ventilating    Window    Co.,   St. 

Louis,  Mo.,  capital  $2,000.  Incorpora- 
tors :  Charles  C.  Talliaferro,  A.  Barclay 
Talliaierro,  James  A.  Rector  and 
Thduias  W.  Wliito. 

Reading  Heater  &  Supply  Co.,  Read- 
ing, Pa.,  organized  to  conduct  a  heating 
and  pluml)ing  supply  business,  .\mong 
the  principal>  i?  Alvin  W.  Varney,  for- 
merlv  with  the  United  States  Radiator 
Co 

Struble  Plumbing  &  Heating  Co., 
Voungstown,  ( ).,  capital  $10,000.  Incor- 
porators: F.  A.  Struble,  C.  A.  Struble 
and  others. 


Contracts  Awarded 

Martin  &  Wigman,  Green  Bay,  Wis., 
luating  ;tu<l  xentilating  new  court  house 
building  at    I'.rookiug,   S.   D. 

Bryce,  Co.,  Toledo,  O.,  heating  and 
\tntilating  high  school  building  at  Wil- 
iningti'ii,  ( )..  for  $6,500. 

Pittsburgh  Plumbing  &  Heating  Co., 
Pittsburgh,  I'a  ,  heating  and  plumbing 
in  nine  new  dwellings  being  built  on  the 
N'ortli   -ide  ff>r  T.  Tcxtc-r. 


(( 
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VAPOR  VALVE 


SELF-PACKING 

GRADUATED  TO  OBTAIN 

ANYTHING  FROM  ZERO 

TO  FULL  OPENING 

POSITIVE  STOP  FOR 
GRADUATIONS 

SPECIAL  LEVER  HANDLE, 
CHANGEABLE  IN  POSITION 


THE  SAFETY  CYLINDER  VALVE  CO,,  MANSFIELD,  OHID 
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F.  J.  Spriggs,  St.  Paul,  .Minn.,  heating 
and  plumbing  State  College  of  Minne- 
sota for  $40,000;  also  state  institutions  in 
St.   Cloud,   Minn.,  for  $_'0,ooo. 

American  Heating  Co.,  Superior.  Wis., 
heating  lour  new  buildings  for  the  Unit- 
ed States  Steel  Corporation  at  Superior, 
for  $15,000. 

Lewis  &  Kitchen,  Kansas  City,  Mo., 
heating  new  State  House  at  Little  Rock, 
Ark.,  for  $38,000. 

A.  S.  Huffman  Co.,  Columbus,  C,  ven- 
tilating and  plumbing  in  the  shops  of 
the  Big  Four  Railroad  at  Beech  Grove, 
near   Indianapolis. 


Harrison  Engineering  Co.,  Xew  York, 
Aertube  heating  and  ventilating  system 
for  the    Keith   Theatre  in   Toledo. 

San  Francisco,  Gal  —The  bid  of  the 
John  G.  Sutton  Co.  for  heating  and  ven- 
tilating the  new  Lowell  High  School, 
amounting  to  $29,427.  has  been  rejected 
as  too  high.  The  plumbing  contract 
went  to  V.  J.  Belknap  at  $13,891.  and  the 
vacuum  cleaning  plant  to  the  Pacific 
State?   Salc<  Co..   for  $985. 

Fitzpatrick  &  Hoepfner,  Colunilius.  O., 
heating,  ventilating  and  j)lumbing  of  the 
new  $250,000  library  building  at  the  i^hio 
State   L^nivcr.>itv,  at   Cohimbus. 


BOOKS  ON  HEATING  AND  VENTILATION 


Heating  and  Ventilating  Buildingi,  a  standard  manual 
for    heatinK    rnRinccrs    and    architects.      By    Prof. 
R.  C.  Carpenter.      Kilth  edition,  largely  rewntii' 
577  pagr8.     277  Ills..  8vo.  cloth.     $4.00. 

Baldwin  on  Heatins ;  or  Steam  Heating  for  Buitdingi 

By  William  J.  HaKlwin  Fifleentn  edition.  Ke 
vised  and  enlarged.  391  pakcs  131  fiKure5.. 
Sise,  5x7  ;i  in.  Contains  descriptions  of  steam 
heating  apparatus  tor  warming  and  ventilating 
laige  buildings  and  private  houses,  with  remarks 
and    tables      Cloth.    $2.50. 

Handbook  (or  Heating  and  Ventilating  Engineer*.    By 

I'rol.   Janu-.   1).    llnlTnian   an.l    Hit; ■      '-'  iSrr. 

The  latest  Ixjok  on  this  subj-ct.  m- 

prehcnsivi-.  32o  |>aKes.  with  45  ,  -^  _,  ,  .  ..Six. 
Size  4Hx6K  in.,  bound  Inflexible  leather.  Price. 
$3.50. 

Questions  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot -Water  Heating.  By  R.  M. 
SUrbuck.      Illustrated.     $1.00. 

The  Ventilation  of  the  Schoolroom.     By   William  J. 

Baldwin.      Price.  $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  sire.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.      Boards,   50c 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.      Price. 

$2.00 

Alr-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig- 
ures.   12mo.    Illustrated.    143  pages.    Price.  $1.20 

Steam-Electric  Power  Plants.  By  Frank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  thoir  economical  construtlion 
and  operation.      4  73  pages.    340  ills.      Price.  $5.00. 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D 
Adams,  M.  E.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  build 'ngs  should  be  based.  The  problem  is  to 
determine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
Cloth,  $1.00 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King^  Containing  over  300  detailed  illustra- 
tions. The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat- 
ing and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  testing  such 
systems.     8vo.      367  pages.      Price,  $3.00. 


Ueao't  System  of  Greenhouse  Heating,  by  iteatr.  o 
hot  water,  with  fornuilas  for  obtaming  differen 
temperatiircs.    by    .Mark    I  lean.      Price,   $2.00 

Power,  Heating  and  Ventilation.  Hy  Charles  L. 
Hubbard.  U.S.,  .M.K.      A  t  f  '  designing  and 

construct mg  engineers  anti  ^.    The  whole 

subject  of  healing  is  CO verrii.  lii'  .i.uiiig  the  healing 
of  laige  institution!  with  central  plants.  Space  \s 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
voiumes  in  one). 

f<ote«  on  Heating  and  Ventilation.  By  John  R 
Allen.  152  pages.  34  illustrations.  Site,  4.'ax 
6  "^  in.  One  of  the  new  hooka,  brcught  quite  up 
to  date,  and  containing  much  information  to  guide 
the  intelligent  ttearr  fitter  in  the  installation  .ind 
heating  and  ventilating  apparatus.      Cloth.  $2  00. 

Hot-Water  Heating  and  Fitting.     By  W.  J.  Baldwin 

Fourth    edition.      Price.    $4  00 
Steam  Fitters'  Computation  and  Price  Book,  abridged. 
Bv  Mark  Dean.      Pnce,  $2.50 

Practical  Treatise  Upon  SUam  Heating.     By  F.  Dye. 

!  -  ■  -     ■■^f  methods  and   appliances  for  warming 
etc.    Lowipressure,  high  pressure  and  -x- 
■  am.     8vo.  cl'^th,  illustrated      Price.  $4.00 

The  School  House.  Its  Heating  and  Ventilation. 
By  J    A.  Moore.      204  pages,   illustrated    $2.00 

A  ManusI  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  fonrulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  tlues.  etc.  By  F  Schumann.  Second 
edition,    revised    and    enlaiged        12mo,   $1.50 

German  Formulas  and  Tables  for  Heating  and  Vea- 
tilating  Work,  especially  adapted  for  those  who 
plm  or  ere<  t  heating  apparatus.  By  Prof  J  H. 
Kincaly.      Illustrated.      Price.  $1.0n 

Tables  for  Calculating  Sizes  of  Steam  Pipes  By 
Isaac  Chaimovitsch.  A  manual  for  the  determina- 
tion of  steam  pif)e  sizes  for  low  pressure  heating. 
48   pages.      4    insert   tables.      Price.  $2.00 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoreticat 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Full  limp  leather  :-'- k- 
etbook   round    comers,    gilt  edges.     Pnce.   $5.00. 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustration*. 
38  tables.      Site.  6x9  in.     Cloth.  $2.00 

An  Outline  of  Warming  and  Ventilating.  By  William 
J.    Baldwin.      Price,   $1.00 

Modem   Sanitary  Plumbing,  Steam   and   Hot  Water. 

By  James  J.  Lawler.  400  pages.  228  illustra- 
tion.-. Size.  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler's  well-known  work  on  this  subject 
Price,  $5.00 
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An  Insurance  Policy  en  Your  Heating 
System  is  the  title  of  a  iJ-i);igL-  booklet 
lately  sent  out  by  Warren  \\  ebster  & 
Co..  Camden,  N.  J-,  and  illustrating 
some  of  the  more  prominent  buildings 
which  have  been  recently  efjuipped  uitli 
U'ebster  apparatus-  Five  reasons  are 
presented  for  the  company's  danu  to  at- 
tention, these  being  age  and  growth,  ex- 
perience, organization  of  service,  ef- 
ficiency of  products  anil,  finally,  results- 
Among  the  notable  buililmg?  recently 
equipped  with  the  Webster  devices  are 
the  Metropolitan  Tower  iluilding  and 
Fifth  .\venue  Buildinji.  New  York; 
rnic>n    Station   and    Pateur    '  •!"!":•  ■     i'.inld- 


AfR  cei.i-9 


Pointers  on  Pipe  Covering 


•:.-Kry.r.     i-    \.:\-- 


I    on   ihi-    l.i. 
deaiJ    or   m 


trr>m  .T  pipf  "r 


1  by  closinK 


J-M    Asbestocel 


'.o  on  a  diiftrent  f>rtneipU 

.tir   <t'!i-.    run    rircnn.!    thi 


to  .11. d   ii  inuil   i-i    r.  — Jtad. 

'"  J-M  .Asbestoce:  .%  much 

Urj.;<  r  v.jiumc  of   dead   atr  than    in;,     nher  low 
rre-isure  covcrinji  does. 

Writ*  nearest  Branch  for  Booklet 

H.  W.  JOHNS-MANVILLE  CO. 


Baltimor"? 

Bo<-.  •■ 

Bun. 

Chic.i.:o 

C'evc-land 

Dallas 


Detroit 
Kansas  City 
I^ondon 

I.     r      '-s 

New  Orleans 


New  YorW 
Philadelphia 
Pittsburg 
San  Francisco 

Seattle 
St.  Louis 

(:037) 


ing,  Washington,  D.  C;  Boston  Safe  De- 
posit and  Trust  Co-'s  Building  and  First 
National  Bank,  Boston;  Union  League, 
Philadelphia;  Roxborough  apartments, 
Montreal;  Xearing  Building,  Toledo; 
Baltimore  Safe  Deposit  and  Trust  Co., 
and  the  Oliver  Building,  Pittsburg. 
United  States  Radiator  Corporation 
Dunkirk,  X.  Y.,  announces  the  appoint- 
ment of  M.  B.  Keyes,  as  its  northwest- 
ern manager,  with  headquarters  at 
Minneapolis,  Minn.  Since  the  formation 
of  the  corporation,  Mr.  Keyes  has  been 
assistant  manager  of  the  New  York  office 
where  his  record  has  been  a  brilliant 
one.  He  will  be  no  stranger  in  Minne- 
apolis, having  spent  several  years  there 
in  the  employ  of  the  United  States  Radi- 
ator Co.,  and  his  return  will  be  wel- 
comed by  his  many  friends  in  the  trade 
and  among  the  architects.  The  corpora- 
tion also  announces  that  W.  E.  Hyland, 
connected  with  its  Omaha  branch,  has 
been  transferred  to  Minneapolis  to  the 
post  of  assistant  manager.  Mr.  Verneke, 
formerly  manager  at  Minneapolis,  is 
leaving  to  ^o  into  the  heating  and  supply 
business  for  himself. 


Wanted 
Position  wanted  l)y  young  man,  ten 
years'  experience  in  heating  and  venti- 
lating and  power  piping  estimating, 
drafting,  dp^^igning,  etc.  .Mso  experi- 
enced in  furnace  heating,  .\ddress  En- 
gineer,   care    Hk.\ti.\(;    .wit    VKNTii..vnNG 

M.An.\ZINE. 

Wanted — I-'irst-class  draftsman  for 
laying  f>ut  fan  systems  of  heating  and 
ventilating,  estimating,  etc.  State  salary 
expected  and  give  experience.  Apply 
Box  O,  Heating  .vno  Vf.vtii,.\ting  Mag- 

AZIN'E. 

Wanted,  a  man  familiar  with  engineer- 
ing work  in  heating  and  ventilating,  with 
some  knowledge  of  selling.  Must  be 
posted  on  vacuum  heating.  The  right 
party  can  secure  advantageous  position 
with  a  prominent  manufacturing  concern 
in  the  heating  trade.  .Vddress,  with  full 
particulars,  ^Iorton,  care  of  Heating  and 
Vf.ntilating  Mag.\zine. 


High  Grade  Expansion  Joints 

We  manufacture  expansion 
joints  for  inside,  outside  and 
underground  work.  In  all  sizes 
from  1  to  30".  Our  experience 
covers  a  period  of  over  thirty 
years.  Let  us  figure  on  your 
requirements . 

Write  for  Bulletin  104 

American  District  Steam  Go. 


Lockport,  N.  Y. 


Chicago,  III. 
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PLATE    IV. 


•       •  •        •   '  riAsrwiM 

'nr^^^- -»-»•«"-   H.Y.H.'V.S. 


J7T  This  is  one  of  the  Lesson  Sheets  on 
^  Exhaust  Steam  Heating  in  the  Engineering 
Course  of  the 

NEW  YORK  HEATING  £? 
VENTILATION    SCHOOL 

Each  lesson  comprises  from  two  to  six  of 
these    sheets    and    includes 


A 
A 


A 


Completely  Laid   Out    Heating  Plant. 

Ke\  or  Code  Sheet,  giving  Rules,  etc., 
by  IVhich   the  Size,   Capacity,   etc.,   of 
All  A pparatus   is   Obtained. 
Blank    Set    of    Plans    on     IVhich    the 
Heating    and   Ventilation    Have  Been 

Otnitted.  (This  is  where  our  instruction  comes  in). 


SEVENTEEN  LESSONS  IN  THE  COURSE: 


Lesson  1 — Low  I'rcssurc  Steam,  One  I'ipc,  Up 
Feed,  Gravity  Return  System. 

Lesson  2 — Exhaust  Steam,  One  Pipe,  Down 
Feed  System. 

Lesson  3 — Low  Pressure  Steam,  Two  Pipe, 
Down  Feed,  Gravity  Return  System.  Plant 
Isolated. 

Lesson  4 — Gravity  Return  Steam,  Plant  Iso- 
lated, 

Lesson  5 — Direct  Steam  Radiation  System, 
with  Mechanical  Ventilation. 

Lesson  6 — School  House  System,  Steam  Hot 

Blast,  One  and  Two  Pipe. 
Lesson  7 — Steam  Hot  Blast,  Factory. 
Lesson  8 — Steam  Hot  Blast,  Round  House. 


Lesson  9 — Forced   Hot  Water,   i .-ij.   i-'- 

lated  Apparatus. 

Lesson  10 — Forced  Hot  Water,  Group  of  Fac- 
tory Buildings. 

Lesson  1 1 — Forced  HotWatcr.Office  Building. 

Lesson  12 — Forced  Hot  Water,  Central  Station 
Town  Heating. 

Lesson  13 — Forced  Hot  Water,  School  House 
Direct  and  Indirect, 

Lesson  14 — Steam  and   Hot  Water,   Indirect 
Heating  and  Aertube  Hot  Blast. 

Lesson  1 5 — Vacuum    Heating    Systems    and 
Mechanical  Draft. 

Lesson  16 — Economizers  and  Drying. 

Lesson  17 — Fuel    Consumption    and    Miscel- 
laneous data. 


The  Most  Important  and  Reliable  Data  on  Heating  and  Ventilation  Obtainable 

SE.NL)   Fur  our  NEWLV-ISSIED  C.MALUGL'E  GIVING   FULL  PARTICULARS 
OF  OUR  PRACTICAL  METHOD  OF  TEACHING  HEATING  AND  VENTILATION 

New  York  Heating  and  Ventilation  School 

1123  Broadway,  New  York 


w»V!S 


1123  Broadway 


Xi-W     VURK 


March,  1911 


Heating   Hecfuirernents  in  f^etAf  ^orK    Weaiher 

By  Reginald  Pelham  Boltox 

Edu'or  s  XoTt.  —An  analysis  of  tlie  weatlwr  conditions  actually  prevailing  during 
tlw  lieating  season  in  a  city  like  Xew  York  may  be  ntade  a  very  useful  guide  in  determin- 
ing tlie  heating  requirements,  both  far  tlie  whole  period  and  for  any  given  portion  of  the 
period.  Such  an  analysis  has  been  made  by  Mr.  K.  P.  HoUon  and  is  contained  in  a  paper 
read  before  the  Association  of  Edison  Illuminating  Companies,  at  its  recent  meeting,  on 
tlie  subject  of  "  The  Heating  Problem  In  Its  Relation  to  Central  Station  Lighting  aud 
Power  Service."  As  a  rule,  tlw  papers  read  before  this  body  are  not  available  to  tlte  public 
but,  as  tlie  result  of  an  exception  made  in  this  instance,  we  are  enabled  to  present  those 

f'ortions  of  it  which  deal  more  directly  with  the  subject  of  lieatine,   requirements  in  a  climate 
ike  that  of  Ne^v   York  City. 


Under  the  climatic  conditions  of  the 
middle  and  northern  latitudes  of  this 
country,  the  artificial  heating  of  build- 
ings, during  a  portion  of  the  year 
ranging  in  extent  from  44%  to  yy% 
of  the  total  time,  becomes  a  necessary 
condition  to  their  occupancy.  The 
thermal  requirements  in  the  City  of 
Xew  York  are  not  extreme,  but  are, 
by  reason  of  its  position  at  the  sea- 
board, very  variable  both  as  regards 
temperature  and  humidity,  wind  and 
sunshine. 

Although  there  has  been  in  exist- 
ence during  the  past  thirty  years  a 
public  company  affording  a  supply  of 
steam  from  a  system  of  street  mains, 
the  limited  area  covered  by  its  opera- 
tions has  scarcely  affected  the  general 
demand,  and  the  vast  majority  of 
buildings,  as  in  other  cities  of  magni- 
tude, are  heated  by  independent  ap- 
paratus of  all  descriptions,  mainly  util- 
izing the  heat  of  coal. 

In  all  buildings  occupied  by  more 
than  one  tenant,  the  burden  of  pro- 
viding for  the  maintenance  of  temper- 
ature of  the  whole  structure  falls  upon 


the  owner  of  the  property,  a  liability 
which  has  become  extended  in  build- 
ings used  for  light  manufacturing  into 
a  supply  of  live  steam  for  the  use  of 
certain  tenants,  and  the  maintenance 
of  a  supply  of  heated  water  for  sani- 
tary purposes  in  business  and  office 
buildings  as  well  as  in  apartments. 
The  wasteful  habits  of  tenants  render 
these  conveniences,  which  are  compar- 
atively small  in  themselves,  matters  of 
magnitude  in  some  cases,  and  in  all,  a 
matter  of  some  uncertainty. 

Also  the  general  tendency  in  the 
metropolis  towards  additional  height 
in  construction  has  led  to  an  immense 
growth  in  the  requirements  for  eleva- 
tor service,  involving  the  use  of  power 
in  the  majority  of  commercial  and  the 
larger  residential  buildings,  and  in  the 
early  stages  of  this  development  the 
use  of  electricity  lagged  behind  that  of 
other  means  of  operation.  From  this 
cause  there  developed  in  the  business 
section  of  the  city  a  very  general  prac- 
tice of  combining  the  work  of  heating 
and  the  generation  of  hydraulic  power, 
in  high-pressure  steam  plants  Avhich, 
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as  the  demand  for  electrical  lighting 
increased,  became  extended  into  iso- 
lated electrical  generating  plants,  man- 
ufacturing a  supply  of  electricity  for 
the  convenience  of  the  tenants. 

It  has  naturally  followed  that  such 
conveniences  when  produced  upon  the 
premises  are  included  in  rentals  or  of- 
fered as  an  inducement  to  prosi)ective 
tenants,  and  the  practice  has  so  spread 
that  it  has  now  involved  the  owners  of 
all  kinds  of  buildings  in  the  provision 
of  gratuitous  supplies  of  light  an<l 
power,  chiefly  in  the  form  of  elec- 
tricity and  adapted  to  an  increasing 
number  of  ])urposes  in  addition  to  the 
necessary  provision  of  heat. 

The  general  elTect  of  the  situation 
as  above  described,  is  unfavorable  to 
the  extension  of  central  station  elec- 
trical service,  inasmuch  as  the  heating 
of  buildings  involves  the  installation 
of  some  apparatus  of  a  mechanical  na- 
ture, and  the  employment  of  some 
labor  for  its  operation,  a  condition  of 
which  those  wlio  are  interested  in  the 
sale  and  operation  of  machinery  for 
other  purposes,  naturally  take  advan- 
tage, in  order  to  urge  the  installation 
of  a<lditional  machinery,  especially  for 
the  generation  of  electricity,  combin- 
ing the  expenditure  and  labor  upon 


the  apparatus  required  for  heating, 
witii  those  involved  in  providing  and 
operating  generating  machinery. 

The  almost  universal  practice  of  en- 
gineers and  owners  in  New  York  City, 
is  to  use  steam  as  the  medium  of  the 
distribution  of  heat,  and  the  problem 
of  dealing  with  heating,  therefore, 
litviits  itself  to  the  supply  of  steam. 

A  certain  demand  exists  in  all  sec- 
tions of  the  city  for  steam  at  sufficient 
pressure  for  cooking  and  laundry  pur- 
poses, which  would  seem  to  render  it 
commercially  desirable  that  any  sys- 
tem of  i)ublic  supply  should  be  one  in 
which  the  pressure  should  not  be  less 
than  20  lbs.  and  possibly  that  already 
adopted  by  the  New  York  Steam  Com- 
pany. Such  a  pressure  would  at  fir>t 
sight  appear  to  be  restricted  to  the  ap- 
plication of  a  direct  steam  supply,  antf 
to  preclude  the  possibility  of  tlie  utili- 
zation of  used  or  exhaust  steam.  This, 
however,  is  by  no  means  necessarily 
the  case,  as  there  are  central  heating 
stations  in  operation,  in  which  engines 
are  operated  on  electrical  service  with 
a  back-pressure  of  35  lbs..  an<l  with  ar- 
rangements, the  clctails  of  which  would 
occupy  too  much  time  herein  to  de- 
scribe, but  which  would  probably  in- 
volve   co-operation    with    the    public 
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AVERAGE  DAILY  DEVELOPED  BOILER   HORSE   POWER 


:    HEATING  SEASON,  OCT.!  TO  APB.;!9.SAV  174  WORK  DAV8,  36  8L'ND*V9  AND  HOIIOAVS.  HOURS  OF  HEATING,  U  PER  WORK   D«»  ANDi? 
HRS.  BANKED    FIRES. 

FIG.   1.— COST  OF  STEAM  PER  ONE  B.  H    P.   FOR  THE  HEATING  SEASON. 
NEW  Yr)RK  CITY  CONDITIONS 


THE  HEATING    AND    VENTILATING    MAGAZINE 


HOURS  CURING    SEASON 


5101  hourv 


BOILER  CAPACITY 
REQUIRED 


SEASON    OF    t»o»-8 


WPER    CENT' 
OF   SEASON 


FIG.  2— PERCENTAGE  OF  BOILER  CAPACITIES  UTILIZED  DURING  HEATING 

SEASON  IN  NEW  YORK 


electric  service,  there  is  no  reason  why 
generating  machinery  should  not  be 
operated  so  as  to  emit  used  steam  at 
even  higlier  pressures. 

The  computed  cost,  in  local  installa- 
tions, of  a  boiler  horse-power  /or  the 
heating  season  in  Xew  York  City,  is 
shown  in  Fig.  i,  which  illustl-ates  the 
relative  increase  in  cost  in  small  instal- 
lations, due  partly  to  the  f|uality  of 
fuel  required,  to  the  absence  of  skilled 
labor  and  to  the  low  chimneys  usually 
to  be  found  in  small  buildings.  The 
efficiency  of  such  apparatus  is  very 
low.  and  the  cost  of  heating  is  exces- 
sive, amounting  in  steam-heated  tene- 
ments to  as  much  as  one-tenth  of  the 
total  gross  earnings  of  the  building. 

Any  domestic  installation  involves 
not  only  a  considerable  investment,  but 
one  the  effective  use  of  which  is  re- 
stricted, and  in  which  during  a  large 
portion  of  its  existence,  the  apparatus 
is  actually  idle,  and  furthermore,  the 
climatic  variations  are  such  as  to  de- 
mand the  installation  of  a  capacity 
equal  to  dealing  with  the  emergency 
of  a  zero  temperature,  a  condition 
which,  however,  very  rarely  occurs  in 
Xew  York  City. 

1  he  total  use  made  of  the  capacity 
of  heating  plants  under  New  York  City 
conditions  is  illustrated  by  Fig.  2.  in 
which  are  plotted  the  actual  hours  of 


the  existence  of  various  temperatures 
during  the  heating  season  of  the  year 
1904-5.  This  diagram  also  indicates 
the  relatively  low  load  or  rate  of  out- 
put at  which  heating  apparatus  must 
be  operated  for  a  large  part  of  the 
period  of  its  use,  and  the  low  effi- 
ciency which  results  from  this  fea- 
ture, is  one  of  the  factors  that  go  to 
renfler  heating  relatively   expensive. 

ASCERTAINMENT  OF  IIEATIXG  WORK 

A  very  common  practice  among 
those  who  are  interested  in  the  in- 
stallation of  power  machinery  in  build- 
ings, is  to  exaggerate  the  requirements 
of  heating,  in  order  to  bring  about 
some  ostensible  relation  between  the 
exhaust  of  a  power  plant  and  that  of 
the  steam  for  heating  purpose?. 

Such  relation,  in  view  of  the  com- 
parative shortness  of  the  heating  sea- 
son, as  well  as  of  its  vagaries,  cannot 
exist.  The  demands  for  power  and 
light  in  a  single  building  do  not  coin- 
cide with  its  heating  requirements, 
though  the  aggregate  heating  of  a 
number  of  buildings,  many  of  w'hich 
do  not  demand  light  or  power,  may 
approach  closely  to  a  co-ordination. 

In  the  case  of  any  ordinary  building 
such  results  will  be  found  a?  are 
shown  in  Fig.  3,  which  is  the  best  ob- 
served condition  as  regards  the  utiliza- 
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tion  of  exhaust  steam  and  is  plotted 
from  hourly  steam  and  electric  con- 
sumi^tions  in  a  building  where  the 
heating  demand  is  unusually  large, due 
to  mechanical  ventilation.  For  other 
temperature  conditons  than  those 
shown,  a  rise  in  the  demand  for  steam 
for  heating,  while  it  would  reduce  the 
amount  of  exhausted  steam  going  to 
waste  at  certain  hours,  would  also  in- 
crease the  amount  of  live  steam  re- 
<».|uired  to  he  injected  into  the  system 
-during  the  night  and  early  morning 
hours.  About  the  best  result  which 
jiiay  ordinarily  be  expected,  is  the  utili- 


The  common  system  of  relating  the 
work  or  cost  of  heating  to  the  cubical 
contents  of  the  building,  is  one  which 
is  liable  to  be  misleading,  and  may 
lead  to  over  or  under  estimation  from 
causes  that  will  be  evident.  The  actual 
work  of  heating  is  not  varied  by  the 
fact  that  tlic  interior  of  the  building  is 
a  certain  size  but  it  is  directly  varied 
by  the  exposure  of  the  exterior  of  the 
building  to  outside  temperatures  and 
to  win(l  effects. 

'I'he  usual  methods  of  computation 
applied  to  new  buildings  are  based 
upon    the    ascertainment    of    exterior 
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Friday,  March  5.  1900 
Clear.  Sunshine.   100%. 

Temiicraturo,   23=  F    min..  30°  P.   max  .   26.4"  F. 
mean. 

Steam  to  enKines=1540  B.  H.  P.  hours. 
Total  steam  17784-259=2037  B.  H.  P.  hours. 

FIG.  3.— TYPICAL  l.NSTANCE  SHOWING 

Actual  Electric  Ixtad  at  Rate 

7ation  of  about  C>o^c  of  the  exhaust  for 
the  jnirpose  of  heating  during  five  of 
the  heating  months,  or  of  somewhat 
less  than  30^  of  the  total  annual  use 
of  steam. 

In  view  of  such  controversial  matter 
as  has  thus  entered  into  this  subject, 
the  work  of  exactly  computing  the  va- 
riations in  the  heating  requirement  of 
buildings  has  become  a  matter  of  im- 
portance, and  where  competition  be- 
tween an  isolated  plant  and  the  cen- 
tral station  supply  is  to  be  considered, 
this  matter  must  be  reduced  to  a  de- 
pendable basis  and  must  be  capable 
of  analysis  and  comparison  with  the 
fluctuations  of  demands  for  light  and 
power. 


Totn!  he.itinR  <!t<-:irTi=  1778  n.  H.  P.  hours. 

i:  ^^9  B    H.  p.  hours. 

1.  .ntf-*')()  B.  U.  P.  hours. 

Exhaust  uuliicti=  1281  B.  H.  P.  hours. 

63%  of  total.     83%  of  engine  exhaust. 
REL.\TIOX  OF  ELECTRIC  LOAD  TO  STEAM 
of  2  B  H  P    i<iT  Kilowatt  Hour. 

surfaces  and  their  relative  heat-trans- 
mitting values,  with  an  addition  there- 
to of  a  certain  fixed  allowance  for 
cubical  contents,  on  the  ground  that 
these  content^"  represent  approximate- 
ly the  amount  of  air  leaking  into  the 
building  from  the  exterior  in  one 
hour. — .giving  for  one  change  of  con- 
tents per  hour: 


fW 

C^ 

•  — 

+ 

G 

+ 

—  [  t 

=  heat  losses  in 

14 

55 

units. 

Where 

\V 

=; 

Wall 

surface  exposed. 

G 

rr: 

Glass 

surface  exposed. 

C 

— 

Cubic 

contents    of    in- 

tenor    space    to    be 
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Constants  for  Wind  Velocities  Corresi>ondins  to  the  Respective  Points  of  Application. 

FIG    4.— INCREASE  (JF  WI.XD  VELOCIFY  AXD  CORRESPON'DI.VG   PRESSURE  DUE 

TO  HEIGHT  OF  BUILDIXGS 


t  ^  Temperature  difference 
between  exterior  and 
interior. 

While  the  losses  of  heat  from  the 
exterior  of  a  building  are  by  this 
method  fairly  ascertainable,  the  loss 
by  infiltration  is  empirical,  and  this 
item  becomes  of  considerably  increased 
importance  as  buildings  are  increased 
in  height.  Methods  of  building  con- 
struction, while  they  have  been  large- 
ly improved  in  a  general  way,  have 
not  relatively  improved  in  the  matter 
of  the  construction  and  setting  of  win- 


dow-frames, and  in  high  and  unpro* 
tected  buildings,  the  loss  of  heat  due 
to  this  cause  is  quite  a  substantial  ele- 
ment in  computations  of  this  nature. 

The  increase  of  wind  velocity  and 
corresponding  pressure  due  to  height, 
is  shown  in  Fig.  4,  by  which  it  will  be 
seen  that  any  opening  or  leakage  point 
situated  at  a  considerable  height  above 
the  ground,  must  be  regarded  as  of 
greater  extent  or  capacity  for  leakage 
than  one  which  is  below  the  average 
level  of  buildings  in  the  immediate 
neighborhood. 
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Another  clement  which  contributes  it  may  l)c  of  sufficient  interest  to  de- 

to  this  result  is  the  funnel  or  chimney  scribe  herein. 

efYect   of   tall   buildings   which   estab-  An  examination  of  the  recorded  va- 

lishes,    under    certain    conditions    of  riations  of  temperature  for  thirty  years 

wind,  a  strong  draft  through  the  corri-  past  has  afforded  the  means  of  plotting 

dors  and  elevator  hoi~t-ways.  thereby  the  average  hourly  variations  for  each 

drawing   away    heat    fmm    the    lower  month  of  tlu-  heating  season,  bringing 
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KXPLANATION. 

The  curves  ore  the  avcrnifcs  of  the  hourly 
variations  of  temperature  and  represent  condi- 
tions of  the  Season  of  1903  -  190-1  which  was  a 
representative  Heating  Season  closely  followingr 
the  average  of  thirty  years  obicrvations  in  New 
York  City. 

By  ascertaining  the  maximum  heating  re- 
quirements, at  Zero,  of  any  building,  the  ver- 
tical scale  at  the  left  can  be  used  for  Boiler 
horsepowers,  from  which  the  average  re«iuir- 
ments  during  any  month,  and  for  any  hour  of 
day  or  night  can  be  read  otT  on  the  scale. 


FIG.   5— HOURLY  V.\RIATIOXS  OF  HEATIXG  WORK  IN   NEW  YORK  CITY  A.NO  VICINirY 


Division  o 

f  the  11 

eating 

Season 

New  York  City. 

Month 

Days 

lloll- 
da>> 

Sdo- 
dayi 

Work- 
diyi 

October        

16 

— 

2.20 

13.7^ 

November     

30 

2 

4.20     23.70 

December 

31 

1 

4.40   :  25.57 

January       

31 

1 

4.40 

25.57 

February       

28.25 

2 

4.00 

22.25 

March       

31 

— 

4.40 

26.57 

April     

15 

— 

2.14 

12.80 

Touls     

182.25 

6 

25.92 

150.30 

portion  of  the  building.  On  account 
of  this  effect  it  has  been  found  neces- 
sary in  certain  tall  buildings,  to  add 
heating  surface  to  the  lower  floors,  in 
excess  of  computed  requirements. 

The  theoretical  meth<^d  which  has 
been  followed  by  the  writer,  of  ascer- 
taining the  heating  work  of  the  season 
for  any  building,  has  given  very  close 
approximations  to  actual  re-ults,  and 


out  the  fact  that  the  night  tempera- 
tures are  generally  lower  than  the  day 
temperatures,  and  that  the  work  re- 
quired for  heating  is  always  relatively 
lower  at  the  period  of  maximum  day 
work. 

The  diagram  shown  in  Fig.  5  is  used 
for  the  ascertainment  of  these  average 
hourly  conditions,  the  temperature 
cm'ves  being  inverted  and  becoming  a 
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relative  scale  of  boiler  horse-power,  so 
that  the  average  proportion  of  heat- 
ing required  at  any  particular  part  of 
the  day  in  any  month  nf  the  season  can 
be  rapidly  ascertained.  These  curves 
are  based  upon  the  recorded  condi- 
tions of  the  heating  season  of  1903-4. 
which  were  found  to  be  very  close  to 
the  general  average  of  thirty  years 
prior  to  the  year  1907. 

It  will  be  seen  that  the  maximum 
observed  heating  work  which  is  that  at 
the  top  of  the  diagram,  on  the  rare  oc- 
currence of  a  zero  temperature,  falls 
off  after  the  day  hours,  and,  as  has 
been  already  noted,  on  only  about 
eight  days  of  the  heating  season,  or 
le-s  than  4%  of  the  heaing  period,  is 
there  anv  temperature  approaching  the 
neighborhood  of  o'  F. 

In  time  gone  by.  a  temperature  of 
zero  was  more  frequently  recorded,  and 
as  it  is  frequcntlv  reached  in  the  vi- 
cinity of  this  city,  it  seems  prol)nble 
that  the  general  temperature  of  the 
borough  may  be  raised  by  the  heat 
emitted  from  the  numerous  heating 
plants  in  the  clitsely  built-up  center  of 
the  city. 

WIND    r:FFF.CT.S 

The  effect  of  wind  in  increasing  the 
results  of  low  temperature  has  been 
made  the  subject  of  separate  study. 
Combinations  of  high  velocity  and  low 
temperature  have  been  searched  for. 
over  the  records  of  many  years,  and 
the  most  severe  heating  combination 
found  has  been  that  of  a  wind-speed 
of  42  ft.  per  second  accompanied  by  a 
temperature  of  20°  F.,  which  combi- 
nation occurred  on  January  i.  1904. 
and  would  represent  for  an  exposed 
and  lofty  building  a  condition  some- 
what in  excess  of  a  zero  temperature 
in  a  still  atmosphere.  The  combina- 
tion i-  therefore  adopted  of  a  zero 
temperature  with  this  wind  speed  in 
order  to  arrive  at  the  suitable  amount 
of  heating  surface  on  exposed  win- 
dowed sides  of  any  building. 

The  average  wind  movement  for  a 
month  mav  then  be  utilized  with  ef- 
fect in  a  computation  of  heating  work, 
notwithstanding  the  variations  of 
movement  and  direction,  and  the  sys- 
tem of  proportioning  heating  surface 


to  meet  wind  effect  from  any  point  of 
the  compass,  eliminates  dependence 
upon  common  methods  of  adding  em- 
pirical amounts,  such  as  10%  to  35% 
to  heating  surfaces  on  the  north  or 
other  side  of  a  building. 

The  effect  of  wind  is  mainly  found 
to  be  in  the  leakage  of  cold  air  around 
the  window-framing,  sashes  and  meet- 
ing rails,  an  effect  increasing  with 
height  from  the  surface  or  general 
level  of  other  protecting  structures. 
The  use  of  close  metallic  wind  strip- 
ping to  reduce  leakage  around  window 
.cashes  has  been  the  subject  of  much 
discussion,  and  of  some  investigation, 
and  in  the  recent  experiments  of  Mr. 
II.  W.  Whitten,  the  writer  had  the  in- 
terest of  taking  some  part.  By  mount- 
ing a  small  room  on  a  pivot  upon  the 
roof  of  the  W^est  Street  building,  the 
opening  in  which  room  was  alternate- 
ly provided  with  various  forms  of  win- 
dow construction  it  was  possible  to 
test  the  amount  of  air  passing  through 
the  sash  at  various  speeds  and  pres- 
sures of  wind.  The  general  result  of 
this  and  other  investigations  on  the 
subject  is  to  indicate  that  the  excel- 
lence or  poverty  of  construction  of 
window  frames  and  sashes  may  affect 
the  total  heating  work  to  be  done  in  a 
building,  by  as  much  as  15%,  but  that 
the  natural  ventilation  of  occupied 
spaces  mav  be  almost  entirely  pre- 
cluded by  close  metallic  weather  strip- 
ping of  window  sashes. 

From  these  observations  the  conclu- 
sion is  derived  that  the  work  of  heat- 
ing buildings  closely  follows  variations 
of  temperature,  modified  by  the  varia- 
tions in  wind  velocity,  the  effect  of  this 
latter  being  dependent  upon  the  num- 
ber of  windows  and  their  construction, 
but  being  in  all  cases  in  the  direction 
of  an  increase  of  the  heat  to  be  pro- 
vided. Thi<;  is  found  to  be  the  case  not 
onlv  in  a  single  exposed  building,  but 
in  a  large  number  of  buildings  grouped 
together.  Thus,  the  Crawfordsville, 
Ind.,  (hot  water)  district  heating  plant, 
has  an  established  practice  of  a  reduc- 
tion of  the  temperature  of  the  hot- 
water  supply  of  one  degree  per  de- 
gree rise  of  temperature  above  zero,  or 
an  addition  of  2  degrees  per  i  degree 
fall  below  zero,  but  these  modifications 
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are  varied  by  the  addition  of  one  de- 
gree for  each  mile  per  hour  of  wind 
velocity. 

The  district  heating  system  of  the 
Columbus  Railway  and  Light  Com- 
pany also  follows  the  same  genera! 
practice  with  success,  varying  the 
amount  of  hot  water  pumped  through 
the  mains,  as  well  as  the  initial  tem- 
perature in  order  to  meet  rise  and  fall 
in  temperature  with  modifications  to 
meet  the  velocity  of  the  wind. 

The  study  of  wind  effect  has  indi- 
cated that  the  heat  transmitted 
through  tlie  building  materials,  clue  to 
the  action  of  convection,  is  not  ma- 
terially enhanced  by  the  movement  of 
the  air,  Ix^cause  the  action  of  convec- 
tion in  still  air  is  always  to  establish  a 
vertical  current  of  heated  air  rising 
around  the  building,  and  the  action  of 
wind  merely  translates  this  vertical 
motion  into  a  horizontal  movement,  at 
the  same  time  creating  on  the  lee  side 
or  sides  a  negative  condition,  reducing 
the  motion  due  to  convection  and  stag- 
n.iting  its  action. 

The  method  of  dcfming  the  heat 
losses  of  any  building  which  combines 
the  elements  of  temperature  and  wind- 


infiltration  is  therefore,  for  o°  F.  ex- 
terior and  70°  inside  temperature. 

1.  Transmission  losses. 

W  =  exterior  exposed  wall  sur- 
face in  sq.  ft.  X  21  =:  heat  units 
per  hour. 

G  =  area  in  sq.  ft  of  window 
openings  x  70  =  heat  in  units 
per  hour. 

2.  Leakage  to  l>c  heateii  from  all  sides 

of  building. 

L  =  perimeter  of  window  open- 
ings in  feet  for  ordinary  con- 
struction X  y2  ^::z  heat  units  per 
hour. 

=  j)erimeter  of  window  open- 
ings in  feet  f»ir  metallic  stripped 
sashes  X  31  =  heat  units  per 
hrtur. 

The  sum  of  all  in  heat  units,  plus 
15%  for  line  and  pipe  losses,  divided 
by  30,000  =  Boiler  H.  P.  required  per 
hour  to  meet  the  most  extreme  weather 
conditions. 

This  total  capacity  placed  on  top  of 
Fig.  5  gives  a  scale  by  means  of  which 
all  monthly  hourly  averages  and  totals 
mav  l)e  ascertained. 
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As  the  lineal  feet  in  the  perimeters 
of  window  openin,e:s,  plus  the  meeting 
rail,  is  in  standard  types  of  winrlows 
ccjual  to  the  amount  of  the  area  of  the 
opening  in  square  feet,  the  computa- 
tiiin  of  wind  leakage  may  be  simplifieil 
by  treating  L  as  G  reducing  the  com- 
putation to  G  X  70  -f-  G  X  72. 

The  methods  above  outlined,  have 
Ixen  interestingly  confirmed  by  obser- 
vations conducted  by  Mr.  E.  F. 
Tweedy,  of  the  New  York  Edison 
Company,  the  results  of  whose  investi- 
gations are  shown  in  the  accompany- 
ing diagrams — Figs.  6  and  7.  On  No. 
6  are  plotted  the  actual  consumptions 
of  coal  of  a  number  of  buildings  re- 
lated to  a  basis  of  their  cubical  con- 
tents. It  will  be  observed  that  the 
plottings  show  no  definite  relation  to 
one  another,  and  that  the  rate  of  coal 
consumption  per  season  per  1,000 
cu.  ft.  appears  to  be  same  in  the  case 
of  buildings  widely  differing  in  total 
cubical  contents. 

The  same  cases  show  an  harmoni- 
ous relation  when  plotted  as  in  Fig.  7, 
on  a  basis  which  takes  into  considera- 
tion the  exposures  of  the  buildings, 
with  due  allowance  for  air  leakage. 


The  observations  and  deductions 
therefrom  are  thus  described  by  their 
author: 

"Being  confronted  with  the  neces- 
sity of  being  able  to  predict  with  a  fair 
degree  of  accuracy  what  the  amount 
of  coal  required  to  heat  a  given  build- 
ing woulfl  be,  I  determined  to  secure 
actual  coal  consumption  figures  for  a 
large  number  of  buildings  of  different 
types  in  this  city  to  find  some  relation 
l>etween  these  coal  consumptions  and 
such  physical  characteristics  of  the 
buildings  are  are  generally  known  to 
affect  the  heat  losses.  As  my  purpose 
was  to  obtain  a  relation  to  which  the 
average  building  would  conform,  it 
was  necessary  to  make  certain  assump- 
tions, as  will  be  evident  from  what  fol- 
lows : 

"At  the  outset,  it  was  necessary  to 
adopt  an  average  ratio  for  the  rate  of 
heat  transmission  of  glass  to  that  of 
wall  surface,  and  to  obtain  this  it  was, 
of  course,  necessarv^  to  adopt  some 
thickness  of  wall  as  representing  a  fair 
average  for  loft  and  ofiice  building 
construction  in  this  city.  Without  en- 
terinsT  into  the  details  which  led  up  to 
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its  adoption,  I  will  say  that  a  ratio  of 
4J^  to  I  was  finally  adopted. 

"Realizing  the  uncertainty  which 
arises  in  providing  for  the  leakage  loss 
on  the  basis  of  assuming  an  arbitrar}' 
number  of  air  changes  per  hour,  I  de- 
cided to  combine  this  loss  with  the 
transmission  losses.  Such  a  combina- 
tion was  deemed  possible  by  the  fol- 
lowing line  of  reasoning:  the  leakage 
loss  being  proportional  to  the  summa- 
tion of  the  window  perimeters  (as- 
suming the  leakage  space  to  be  ap- 
proximately constant  in  width),  and 
the  sizes  of  windows  in  similar  type-^ 
of  buildings  being  fairly  unifomi,  it 
becomes  possible  to  consider  the  leak- 
age loss  as  a  function  of  the  total  glass 
surface  witluMit  anv  very  appreciable 
error. 

"Having  made  the  foregoing  as- 
sumptions, the  following  equation  is 
obtained  : 


T  =  —   { 

K 


W  I 
+  G)  -f  -  G 

4-^  K' 


\\  here  T  =  tons   of   coal    consumed 
per  year. 
W  =:  total  ex[iose<l  wall  sur- 
face in  sq.  ft. 
G  =  total  glass  surface  in  sq. 
ft. 
K  &  K'  =:  Constants. 

"As  it  is  not  necessary  to  soKt  the 
above  equation.  K  and  K'  need  not  be 
actually  determined ;  for  purposes  of 
plotting,  however,  a  relation  between 
K  and  K'  must  be  obtained.  For 
K  =  K'  the  equation  evidently  be- 
comes 

I    /  4-5 
T  -:  _  ( -f  _.  , 

K   V  W 

"The  relation  between  K  and  K'  can 
be  varied  considerably  without  affect- 
ing the  results  to  any  appreciable  ex- 
tent, other  than  to  alter  tlie  value  of  K. 
For  K  =  K',  K  =  loo.  which  is  a 
very  convenient  quantity  for  practical 
use.  Fig.  7  shows  20  office  and  loft 
buildings  plotted  from  the  equation  in 
the  above  form,  and  it  will  be  seen  that 
the  values  conform  very  closely  to  the 
equation  as  given.  It  will  be  observed 
that  pea  coal  was  burned  in  all  of  the 
buildings   cited.      Data    was    secured. 


) 


however,  on  a  nuiuber  of  buildings 
where  the  buckwheat  coals  or  various 
mixtures  were  being  used.  All  such 
cases — as  woukl  naturally  be  expected, 
due  to  the  lower  calorific  value  of  such 
fuels — fall  above  the  pea  coal  line,  but 
in  most  cases  to  a  considerably  greater 
extent  than  is  to  be  explained  by  the 
dift'crcnce  in  the  thermal  value  of  the 
fuels.  I  think  that  this  can  be  ac- 
counted for  bv  the  fact  that  the-e 
poorer  coals  are  very  rarely  burned 
under  proper  conditions  as  regards 
type  of  grate  and  draft,  therein-  nulli- 
fying the  saving  which  might  other- 
wise result  froiu  the  use  of  a  cheaper 
fuel. 

"For  apartment  house  building'=;,  the 
same  general  relation  has  been  found 
to  hold  good,  the  only  difference  be- 
ing that  the  value  of  the  constant,  K, 
is  less,  being  al)Out  (o  instead  of  100, 
This  can  doubtless  be  explaine<l  by  the 
generally  poorer  construction  of  such 
buildings  and  by  the  fact  that  heating 
is  required  for  more  hours  during  the 
day." 


For  Better  Air  in  Cleveland  Schools 

Princiitals  and  teachers  have  de- 
clared war  on  bad  ventilation  in  the 
schools  of  Cleveland,  Ohio.  Rules 
providing  for  pure  air  in  the  school 
rooms  and  good  ventilation  in  the 
halls  and  corridors  of  the  school 
buildings  were  decided  upon  at  a  spe- 
cial meeting  of  the  Principals' Round 
Table  at  Ijrownwcll  school  audito- 
rium. 

Chief  Medical  Supervisor  Sher- 
man and  all  the  teachers  agreed  that 
it  was  time  to  fight  disease  by  means 
of  pure  air. 

It  was  found  upon  discussion  that 
r>n  account  of  the  heating  systems  of 
the  schools  proper  ventilation  could 
not  be  secured  unless  a  diflferent 
mode  of  precedure  was  adopted.  It 
was  voted  to  resort  to  concerted  ac- 
tion in  the  window-opening  proposi- 
tion. 

Periodically,  at  the  sound  of  a 
gong,  up  go  scores  of  windows.  Then 
the  gentle  zephvrs  of  Lake  Erie  sweep 
through  the  rooms  while  the  children 
are  either  exercising  or  in  a  safe  re- 
treat from  catching  pneumonia. 
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The  So-Called  Open-A.tr  School 

EFFECTS- OIJT.MXEU  TllKOUGU   LOWERING  THE   TEMPERATURE  AND   INCREASING 

THE   HUMIDITY  IN   CLASS  ROOMS 


Perhaps  no  one  m  the  country  has 
had  a  better  opportunity  oi  judging 
the  effects  obtained  through  the  so- 
called  open-air  schools  than  Dr.  Wil- 
Ham  E.  \\  att,  principal  of  the  Gra- 
ham School  in  Chicago.  In  the  vari- 
ous experiments  he  has  conducted  in 
his  own  school,  the  scholars  have 
been  placed  in  rooms  with  varying  air 
conditions  and  the  effect  on  the 
health  of  the  pupils  under  each  condi- 
tion carefully  noted.  Some  of  the 
more  important  results  obtained  by 
Dr.  Watt  were  detailed  in  a  recent 
address  he  gave  before  the  American 
School  Hygiene  Association  in  Xcw 
York.     Amoiii^  other  things,  he  said: 

The  term  "open  air"  requires  defi- 
nition because  there  are  now  four 
sorts.  In  the  Tiraham  School  are.  at 
least,  three  varieties  of  open-air  work 
as  well  as  the  important  feature  of 
humidifying  and  lowering  the  temper- 
ature of  the  closed  rfM>m>,  and  re- 
sult<?  vary  with  the  degree  of  cold 
maintained,  the  degree  of  puritv  in 
the  air.  and  the  amount  of  bodily  ac- 
tivity provided  for  in    the  course. 

The  first  meaning  of  open  air 
which  suggests  itself  to  the  average 
mind  is  a  place  where  the  air  is  free- 
ly adnn'tted  to  the  school  without  any 
wanning  or  humidifying  and  the  pu- 
pils are  bundled  up  in  Eskimo  fasliion 
and  supplied  with  food  and  foot- 
warmers.  This  may  mean  a  rather 
expensive  form  of  school  and  is  not 
the  form  of  open-air  work  which  is  to 
be  found  at  the  Graham  school  either 
in  the  kindergarten  or  in  the  eight 
grades  above  it. 

Our  kindergarten  is  one  in  which 
there  is  not  a  penny  expended  for 
materials  not  found  in  the  ordinarv 
kindergarten,  except  that  a  benevo- 
lent woman  has  supplied  each  child  for 
some  months  with  a  two-ounce  bottle 
of  sterilized  milk  dailv.  The  cloth- 
ing worn  is  that  which  a  child  ordi- 
narilv  wears  in  attending  school. 
During  session  ==  the  children  do  not 
lay  aside  their  wraps  unless  thev  find 


the  room  too  warm  for  conu'ort. 
There  is  more  bodily  activity  in  our 
kindergarten  than  in  otliers,  and  the 
circulation  induced  and  the  vitality 
secured  cause  the  room  to  seem  warm 
to  the  children  when  to  an  adult  un- 
used to  open  air  it  would  seem 
chilly. 

Little  children  generate  much  more 
heat  than  adults,  and  one  of  the  re- 
sults of  our  work  in  oj^en  air  is  the 
conviction  that  parents  and  kinder- 
gartners  generally  are  mistaken  in 
their  ideas  of  the  amount  of  wraps  a 
little  child  needs  and  the  temperature 
the  room  should  have  in  which  he  is 
housed  and  taught. 

EXPERIMENTS  WITH  TEMPERATURE 
UNDER   40^"    F. 

During  the  year  we  ha\e  per- 
mitted the  temnerature  at  times  to 
fall  below  40°  F.  with  a  result  truly 
surprising  to  those  who  have  not 
seen  open-air  work  done  in  cold 
weather.  For  a  time  we  believed  a 
temperature  running  down  to  40° 
>-hould  be  maintained  whenever  the 
weather  will  permit,  that  is.  when  the 
outside  temperature  is  low  enough  to 
secure  40°. 

But  when  I  fliscovcred  that  the 
kindergartners  had  procured  for 
themselves  felt  slippers  to  protect 
their  own  feet  on  the  cold  floor,  it 
occurred  to  me  that  as  the  children 
brought  nothing  extra,  although  they 
were  younger  and  were  producing 
more  heat,  it  would  look  better  to 
have  the  teachers  dressed  in  no  dif- 
ferent costume  from  the  ordinary, 
and  so  the  temperature  was  raised  to 
between  50  and  52°,  This  is  the 
temperature  now  maintained  in  cold 
weather.  Although  the  kindergart- 
ners preferred  to  have  the  colder 
room  and  the  children  seemed  to 
like  40°  better  than  50',  we  are 
keeping  the  temperature  at  50°  to 
;2°  unless  the  weather  forces  it 
higher. 
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We  tried  lower  temperatures  tliau 
40""  with  good  results.  Fearing  the 
children  might  be  enthusiastic  or 
careless  and  not  report  when  they 
were  chilly  or  when  their  toes  were 
cold,  unu^ual  care  was  taken  by  the 
teachers  U)  make  sure  that  none  suf- 
fered in  the  cold.  It  is  the  belief  of 
the  two  kindergartncrs  in  charge  of 
the  room  that  there  is  no  danger 
from  this  score,  for  the  children  tell 
them  freely  when  they  are  chilly  or 
have  cold  feet,  although  the  occa- 
sions are  rare. 

.\  temjierature  of  32'  F.  was 
maintained  for  awhile  several  times, 
the  chilflrcn  ])ositivcly  enjoying  the 
exiicrimcnts  and  none  suffering  anv 
discomfort.  This  tenificraturc  was 
not  maintained  for  a  full  dav  at  any 
time,  hut  only  for  a  short  time  as  an 
experiment.^  the  inulerstanding  be- 
ing that  the  room  should  be  warmed 
at  once  if  desired  and  individual 
might  run  into  the  warm  corridor 
at  any  time,  a  privilege  very  few.  T 
believe  six.  took  once  onlv. 

.ANIMAL  IIK.VT  IIF.I.PS  VnXTII.ATIO.N 

.\iiimal  heat  is  a  factor  in  ventila- 
tion, especially  in  a  room  filled  with 
children  of  kindergarten  age.  One  of 
the  most  valuable  results  of  our  pro- 
cedure is  the  discoverv  of  a  use  for 
this  heat  in  moving  the  vitiated  air 
out  of  the  breathing  zone  and  let- 
ting pure  air  into  that  zone.  Little 
children  produce  much  more  warmth 
than  older  pcrson>«.  They  di-^like  to  be 
bundled  up  and  wish  to  let  nature 
have  an  opportunity  to  meet  the  condi- 
tions of  natural  air.  They  do  not  like 
a  warm  room  after  they  have  had 
some  experience  in  a  cool  one  with 
vital  air. 

There  is  a  good  reason  why  every 
well  young  child  desires  so  strongly 
to  get  out  into  the  cold  to  expose  him- 
self until  his  mother  is  frightened,  and 
to  revel  in  winds  which  cut  his  skin 
keenly  and  set  his  peripheral  circula- 
tion into  vigorous  action.  From  ob- 
servation of  our  kindergarten  T  am 
convinced  it  is  healthful  and  invigorat- 
ing for  a  child  to  expose  himself  more 
than  is  ordinarilv  permitted,  a  reason- 
able amount  of  caution  being  used,  of 
course. 


As  the  body  naturally  produces 
more  warmth  when  exercised  in  open 
air.  it  is  nnnatural  to  have  the  exer- 
cise performed  in  warm,  close  air.  It 
is  also  unnatural  to  prevent  exercise  by 
Inmdling  the  child  up  too  much  or  by 
keeping  him  in  a  room  so  warm  he  is 
disinclined  to  exercise.  I  do  not  think 
the  power  of  protlucing  warmth  is 
easily  atrophied,  but  I  know  it  is  ma- 
terially weakened  in  persons  who  year 
after  year  close  the  body  away  from 
outdoor  air  and  keep  it  "protected" 
from  any  approach  to  inclemency. 

In  the  cold  rcunn  expired  air  and  cx- 
crementitious  gases  rise  <iirectly  and 
are  crowded  out  of  the  windows  at  the 
top  of  the  riHMU  by  pure  cold  air  en- 
tering it.  This  keeps  the  breathing 
zone  pure,  a  thing  distinctly  new.  Ab- 
solutely pure  air  in  the  breathing  zone 
is  ba<l  not  only  in  the  kindergarten, 
but  in  m.'my  dtbcr  rooms  where  we 
have   discontinued    plemim. 

W  IIKKi:    rilK  VITIATF.n  AIR  GOES 

Fxpired  air  has  a  high  temperature. 
It  is  laden  with  carbon  dioxide,  which 
is  50%  heavier  than  air  at  the  same 
temjierature.  I'ut  there  is  but  4% 
of  carbon  dioxide  in  expired  air.  This 
does  not  weight  it  down  to  any  great 
extent.  In  fact,  expired  air  at  a  tem- 
perature of  over  90°  F..  when  set  free 
in  air  under  65°  is  sure  to  rise.  The 
colder  the  air  in  the  room  the  more 
quicklv  will  expired  air  rise  to  the  ceil- 
ing. ronsef|uently,  if  we  had  no  other 
motive  than  to  j^rovide  pure  air  in  the 
breathing  zone,  we  should  put  the  tem- 
perature of  our  school  rooms  down  to 
the  freezing  point. 

Now  let  us  consider  wliat  happens 
in  air  at  the  high  temperature  usual  in 
kindergartens.  Fxpired  air  at  some- 
thing over  00°  thrown  into  the  kinder- 
garten where  the  air  at  the  breathing 
zone  is  70°  or  more,  has  little  tendency 
to  rise.  It  is  slightly  weighted  down 
with  carbon  dioxide  and  its  tempera- 
ture is  not  much  dfTcrent  from  that 
of  the  room.  Furthermore,  in  the 
upper  part  of  a  room  heated  to  70*  or 
more  the  air  is  usually  much  warmer 
still :  T  have  found  <")0°  in  the  upper 
part  of  such  a  room. 

Carbon  dioxide  will  not  rise  in  such 
air.     It  will  flo.at  alxMit  or  fall  to  the 
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floor.  Its  first  action  is  to  rise  slight- 
ly a  few  inches  in  front  of  the  pupil 
and  then  gravitate  hack  into  the 
breathing  zone,  carrying  foul  air  with 
it,  where  it  is  breathed  by  some  other 
pupil,  sent  up  slightly,  and  then  it 
falls  to  the  nostrils  of  a  third  pupil. 
Consecjuently,  in  the  warm,  dry  kin- 
dergarten disease  germs  in  any  one 
pair  of  lungs  are  imparted  to  every 
other  pair  of  lungs  in  the  room.  This 
accounts  for  the  absence  from  the  or- 
dinary kindergarten  of  a  large  part  of 
the  membership  in  the  cold  months, 
when  the  hot,  dry  contiitions  of  the 
room  militate  against  the  health  of  the 
pupils. 

By  rebreathing  the  air  diseases  are 
spread  so  ctTectivcly  that  no  child  at 
an  age  when  he  is  particularly  suscep- 
tible can  escape  having  colds  and  some 
of  the  children's  diseases.  They  are 
called  children's  diseases,  not  because 
they  are  peculiar  tn  children,  but  be- 
cause children  under  seven  years  of 
age  are  so  low  in  their  power  of  re- 
sistance that  they  arc  usually  afHicted 
with  some  of  these  ills. 

Adults  with  lt)u  resisting  powers 
contract  "chiMren's  diseases"  readily. 
Witness  the  retl  Indian  in  his  stniggles 
with  the  lueasles.  Weakened  by  Iidus- 
ing,  which  is  deadly  to  the  red  man, 
he  falls  an  easy  prey  to  this  simple  dis- 
ease, and  «leatlis  from  measles  are 
very  common  among  adult  Indians 
who  are  trying  to  imitate  the  white 
man's  vicious  way  of  housing  him- 
self. 

W'e  keep  our  kindergarten  cool  be- 
cause we  are  able  to  separate  the 
vitiated  air  from  the  pure  humidified 
air  without  difliculty  and  keep  the 
breathing  zone  absolutely  pure  all  the 
time.  I  say  this  with  deliberation  :  W^e 
keep  the  air  in  the  breathing  zone  of 
our  kindergarten  pure.  I  am  aware  of 
the  belief  that  there  is  no  housing 
which  affords  pure  air  to  its  occu- 
pants, but  I  wish  to  announce  that  we 
have  discovered  a  diflFerent  form  of 
housing  and  are  applying  it  to  educa- 
tion all  along  the  line,  from  the  kinder- 
garten to  the  high  school.  Further- 
more, the  largest  private  military 
academy  in  the  country,  over  which  I 
have  charge  of  the  ventilation,  is  ap- 


plying pure  air  in  the  breathing  zone 
for  all  students  up  to  the  time  of  grad- 
uation as  second  lieutenant  in  the 
United  States  army  or  entrance  at  tlie 
university  with  advanced  standing. 
Four  universities  are  now  in  commu- 
nication with  me  with  a  view  to  ap» 
plying  it  within  their  walls.  The  only 
obstacle  to  the  installation  of  pure  air 
in  all  these  universities  is  tlieir  doubt 
that  pure  humidified  air  can  be  given 
to  the  breathing  zone.  The  truth  is,  it 
may  be  had  in  any  sort  of  building  by 
the  application  of  the  principles  exem- 
plified in  the  kindergarten  and  other 
rooms  of  the  Graham  school. 

.■\S  TO  STATURE 

The  stature  of  the  i)upils  who  have 
been  permitted  to  breathe  natural  air 
in  school  during  the  past  vear  has 
made  an  interesting  advance.  This 
was  reported  to  me  by  first  grade 
teachers  who  are  working  in  pure  air 
and  have  pupils  which  were  in  cold 
air  kindergarten  last  year.  I  regret  I 
have  been  too  busy  to  gather  accurate 
data  regarding  this,  as  the  matter 
forced  itself  ujxjn  my  attention  only 
this  week.  I  am  simply  reporting  the 
words  of  two  open-air  teachers  in 
first  grade  when  I  state  that  there  is  a 
gratifying  increase  in  stature  in  pupils 
who  have  had  this  advantage  during 
the  past  year.  The  pupils  are  not  be- 
coming giants,  as  far  as  we  are  able  to 
judge,  but  thev  have  grown  unusually 
well. 

From  the  first  grade  we  gather  data 
which  throw  light  on  what  has  been 
done  in  the  open-air  kindergarten  in 
the  past  year.  The  young  son  of  a 
physician  entered  the  first  grade  fresli 
air  room  because  it  was  not  considere  1 
safe  for  him  to  attend  a  regular  school. 
He  was  to  have  been  sent  to  the  coun- 
try for  a  year  at  his  grandparents' 
farm,  but  instead  the  fresh  air  work 
was  chosen.  He  is  one  of  the  most  re- 
markably robust  youngsters  in  the  city 
today,  and  his  father,  Dr.  Hagey,  at- 
tributes his  vitality  to  the  fresh  air 
work. 

We  have  had  no  bad  results  from 
the  cold  air.  The  worst  difficulty  was 
experienced  iust  before  Christmas, 
when    celebrating.      A    child's   grand- 
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mother  attended  and  got  cold  feet.  We 
judge  cold  air  is  a  little  severe  on 
grandmothers,  who  merely  sit  and  do 
not  get  into  the  games. 

EXPERT  TESTIMOXV 

Dr.  J.  MacDonald,  Jr.,  editor  Amer- 
ican Journal  of  Surgery,  Xew  York, 
inspected  the  ( iraham  school  last 
month  and  said.  "I  find  evidences  of 
more  good  red  Mi  tod  in  this  kinflergar- 
ten  than  in  any  other  kindergarten  I 
have  ever  seen." 

Dr.  Woods  Hutchinson  ha^  twice 
visited  us  and  speaks  with  enthusiasm 
of  the  fresh  air  results. 

Miss  Henriett  Rocs,  one  of  our  kin- 
dergartners.  says,  "The  children  are 
much  more  alert  than  orilinarily 
housed  kindergarten  children.  They 
learn  songs  in  a  week  which  used  to 
take  three  in  warm,  dry  air.  Their 
hand  work  goes  ciuickcr.  They  do  not 
need  nearly  as  much  direction.  .\\. 
first  I  thought  it  an  imusually  bright 
set  of  pupils,  hut  find  the  new  ones  this 
year  work  better,  or  as  well,  as  those 
in  open  air  last  year."  Of  the  attend- 
ance, she  rejiortcd  that  in  cold 
weather,  when  the  ordinary  kiu'ler- 
garten  is  dcpletetl  by  illness  and  fear 
of  cold,  l>ut  six  or  eight  of  the  cold-air 
children  are  absent  on  the  average. 
More  children  are  probably  in  attend- 
ance there  this  cold  morning  than  in 
any  other  kindergarten  in  Chicago. 

R.ADIO  EXERr.Y  RIV.NLS  OXVGEX 

A  year  ago  I  earnestly  asked  the 
members  of  this  society  to  tell  me 
the  reason  that  pupils  in  open  rooms 
improve  physically  so  rapidly.  I 
thought  it  could  not  be  due  entirely  to 
the  better  air.  The  best  reply  I  re- 
ceived was  that  window  glass  shuts 
out  the  ultra  violet  rays  of  light,  wdiich 
have  much  to  do  with  vitality.  At  the 
time  I  was  asking  this  question.  Pro- 
fessor Rutherford,  of  McGill  Univer- 
sity, was  declaring  in  another  conven- 
tion that  the  action  of  radium  emana- 
tions in  the  atmosphere  must  have  a 
profound  physiological  effect,  the  data 
of  which  we  are  entirely  ignorant  of  at 
the  present  time. 

I  think  he  had  my  answer  and  T  the 
facts  he  was  wishing  for.  The  new 
science  which  INIme.  Curie  has  given  to 


the  world  seems  to  prove  that  the  air 
is  animated  with  supremely  fine  oscil- 
lations, which  come  from  the  escape 
of  emanations  of  radium  from  the 
earth.  The  gases  which  compose  the 
atmosphere  are  ionized  by  these  ema- 
nations. Wlien  such  air  is  breathed 
we  find  it  is  a  great  stimulant  to 
healthy  activity  and  resistance  to  dis- 
ease. 

The  physiological  effects  of  radio- 
activity and  the  X-ray  are  practically 
the  same,  as  are  also  those  of  the  ultra 
violet  rays.  Now,  in  our  fresh-air 
kindergarten  and  fresh-air  rooms  of 
the  Ciraham  school,  we  are  applying 
radioactivity  in  the  very  place  where 
other  schools  apply  dead  air  with  fatal 
or  crijipling  results. 

We  are  giving  our  pupils  a  safe 
wireless  X-ray  treatment  from  within. 
This  stimulates  the  tissues  and  weak- 
en*; the  bacteria. 

.'\ir  that  is  heated  loses  its  radioac- 
tivity. .Air  that  is  perfectly  correct  in 
its  a")niponent  parts  may  be  dead,  de- 
vitalized and  unable  to  afford  vital 
energy.  We  can  live  in  it.  but  at  a 
poor  dying  rate.  I  attribute  the  splen- 
did physical  and  mental  condition  of 
our  open-air  pupils  more  to  the  benefi- 
cent energizing  of  radioactive  air  than 
to  the  puritv  of  the  air  in  our  open 

rooms. 

» 

A  Nebraska  Hygienic  Programme 

Following  is  the  health  programme 
recently  proposed  by  the  Nebraska  As- 
sociation of  School  Principals  and  Su- 
perintendents : 

Compulsor>-  installation  in  school 
houses  of  ventilating  heating  plants. 

Compulsory'  cleaning  and  disinfect- 
ing of  school  houses  at  least  twice  a 
year. 

Compulsor)'  submission  of  all  school 
house  plans  to  a  state  architect  for  ap- 
proval. 

Compulsory  medical  inspection  of 
school  children. 

Compulsor>'  medical  inspection  of 
all  school  teachers. 

"So  far  as  people's  health  is  con- 
cerned." comments  the  Lincoln f  Neb.) 
Journal,  we  are  scudding  into  so- 
cialism at  the  <:pced  of  a  gale."  At  the 
same  time  it  approves  the  proposition. 
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Vent/lation  o/  the  Capitol,  Washington,  2).  C* 

a  case  of  faulty  distribution'  with  ax  up-draft  system 
By  Nelson  S.  Thompsox 


In  accordance  with  the  request  of 
Prof.  James  D.  Hoffman,  I  take  pleas- 
ure in  presenting  the  following  report 
of  Passed  Assistant  Surgeon  Norman 
Roberts,  Hygienic  Laboratory.  United 
States  Public  Health  and  Marine  Hos- 
pital Service,  on  the  ventilation  of  the 
Capitol.  Washington,  D.  C,  with  some 
comments  thereon  by  Mr.  H.  C.  Rus- 
sell, a  candidate  for  membership  of 
the  society,  and  a  brief  description  of 
the  apparatus  to  be  use<l  by  the  office 
of  the  Supervising  .Architects,  Treas- 
ury Department,  in  determining  the 
purity  of  the  air  in  buildings  under 
its  control. 

The  following  is  the  report  of  Dr. 
Roberts : 

"In  this  examination  there  were 
made  one  qualitative  test  for  sulphur 
compounds,  one  for  carbon  monoxide, 
four  quantitative  determinations  of 
ammonia,  and  forty-two  of  carbon 
dioxide. 

"The  te-t  for  sulphur  compounds 
indicated  their  presence,  but  in  such 
small  quantity  as  not  to  justify  the 
very  considerable  labor  of  determin- 
ing the  exact  amount  present.  Sul- 
phur compounds,  mainly  the  dioxide, 
are  present  in  greater  or  less  amount 
in  the  air  of  all  large  cities,  or  in  gen- 
eral wherever  coal  is  being  burned  in 
any  considerable  quantit}'  within  a 
number  of  miles  to  the  windward,  but 
are  of  no  hygienic  significance  unless 
in  considerable  concentration. 

"The  test  for  carbon  monoxide 
(furnace  gas  and  illuminating  gas) 
was  negative. 

"The    determinations    of    ammonia 

resulted  as  follows: 

Grams  per 
Cubic  Meter. 

House  Floor,    m 0.00037 

(2") 0.00038 

Senate  Floor,  (1) 0.00041 

(2) 0.00031 

•Read  at  the  annual  meeting  of  The  American 
Society  of  Heating  and  Ventilating  Engineers, 
Xew  York.  Tan.  24-26,  191:. 


"These  amounts  of  ammonia  are 
without  significance  under  the  circum- 
stances. 

"The  determinations  of  carbon  di- 
oxide are  given  on  the  following  page 
in  the  order  in  which  they  were  made. 

"The  permissible  limit  of  carbon 
dioxide  in  the  air  has  been  somewhat 
arbitrarily  fixed  at  20  parts  per  100,- 
000  above  the  amount  in  the  outdoor 
air,  i.  e.,  the  amount  of  respiratory 
carbon  dioxide  must  not  exceed 
0.0002.  Hence  in  this  investigation 
any  reading  about  48  would  ordi- 
narily be  taken  as  indicating  undue 
respiratory  contamination  and  poor 
ventilation,  the  mean  reading  for  the 
outdoor  air  being  about  28. 

"The  process  employed  for  the  de- 
termination of  the  carbon  dioxide 
( Pettenkofer's  method,  slightly  modi- 
fied) is  quite  exact,  and  it  is  believed 
that  2  parts  per  100,000  represents 
the  extreme  error.  This  error  is  dem- 
onstrated in  determinations  23  and  24, 
which  should  have  agreed.  The  error 
resulted  from  not  sufficiently  shaking 
up  the  vessel  after  the  introduction  of 
the  barium  hydroxide  solution ;  and 
reaching  a  probable  maximum  of  2 
parts  per  100,000  at  reading  No.  24 
is  believed  to  have  begun  at  about 
reading  No.  10,  the  results  beginning 
to  be  slightly  low  at  this  point. 

"The  outside  air  may  be  considered 
to  contain  about  28  parts  of  carbon 
dioxide  per  100,000  (see  readings  Nos. 

13,  21,  23,  24).  The  exhaust  air 
from  the  two  chambers  showed  32, 
37  and  40  parts    (readings   Nos.    11, 

14,  15  and  34),  a  fair  average  for  this 
air,  during  a  long  session  of  the 
house,  being  probably  something  less 
than  40. 

"The  basement  air  seems  to  be  quite 
pure,  in  consequence  of  the  circulation 
due  to  the  heat  of  the  engine  rooms. 
Of  course,  in  occupied,  poorly  venti- 
lated spaces,  of  which  there  are  a 
number  in  the  Capitol  basement,  the 
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Parts  per 
100,000 

1 .  Temporary  laboratory,  Capitol  basement  (terrace) 66 

2.  Same,  after  longer  occupation 77 

3.  House  inlet,  just  inside  door  to  basement H 

4.  Same 30 

5.  House,  men's  gallery 61 

6.  House  floor,  rear  of  Democratic  side 41 

7.  House  basement,  at  door  to  engine  room  (draft  into  basement) 2S 

8.  House  floor,  Democratic  side,  east  end ^f) .  5 

9.  House  floor,  Republican  side,  west  end 45 

10.  House  floor.  Democratic  side,  near  center  aisle  (Wicklif) 57 

1 1 .  House  attic,  shortly  after  adjournment 32 

12.  House  basement,  draft  outward  into  engine-room 47 

13.  Air  inlet,  senate 27 

14.  Senate  attic  (in  session  two  hours) 37 

15.  House  attic  (in  session  four  and  one-half  hours) 37 

16.  House  floor.  Democratic  side,  near  center  aisle  (Wicklif) 31 

1  7.   Same,  Republican  side  (Keane?,  New  V<irk) 46 

""■'""  .57 

39 

54 

26 

29 
26 
28 
31 

48 

60 

61.5 

103 
41 

50 

50 

f.6 .  5 

40 

SO 

41 

37 

29 

32 

32 

43 

72 


18.  Senate  floor,  open  space  in  front  of  Chair. 

19.  Same,  back.  Democratic  comer 

20.  Same,  Republican  side,  between  Smith  and  Stevenson 

2 1 .  Senate  inlet 

22.  House  duct,  to  windward  of  fan  

23.  Hou.se  inlet 

24.  Same 

25.  House  basement,  near  engineer's  oflice.  

26.  Senate  floor,  front.  Democratic  corner.  

27.  Senate  floor,  Rc])ublican  side 

28.  Senate  floor,  front  of  Chair 

29.  House  floor,  front  of  Chair 

30.  House  floor,  middle  row.  Republican  side. . 

31.  House  floor,  front  of  Chair 

32.  House  floor,  Republican  side,  third  row.. 

33.  House  floor,  Democratic  side,  front  row,  near  wall 

34.  Hou.se  attic  (session  two  hours) 

35.  Temporary  laboratory,  terrace 

36.  House  floor,  front  of  Chair  (changes  of  position) 

37.  House  floor.  Republican  side,  fifth  row  (changes  of  position). 

38.  House  floor.  Democratic  side,  fourth  row  ((  '  of  position).. 

39.  House  floor,  through  ]>ipe.  middle  of  DenV'  i<Ie 

40.  House  floor,  pack  part  of  Republican  side  (changes  of  position). 

41.  House  floor,  front  of  Chair  (changes  of  position) 

42.  House  floor,  front  of  Chair  (one  position) 


air  promptly  becomes  contaminated. 
This  contaminated  air  tends  to  ascenil 
into  the  halls  and  rooms  above,  and 
it  is  believed  that  tlie  eliinination  of 
the  sources  of  heat  in  the  basement 
(the  removal  of  boiler.*^  and  en.e^ines 
when  the  new  powerhouse  is  put  into 
operation)  will  prevent  this  addi- 
tional contamination  of  the  upper 
stories. 

•  "The  condition  of  the  air  on  the 
floors  of  the  chambers  was  at  first  a 
puzzle.  The  readingrs  obtained  from 
the  exhaust  air  in  the  attics  were  low ; 
yet  the  carbon  dioxide  readings  on  the 
floors  varied  unaccountably  from  31 
to  103  parts  per  too.ooo.  This  wide 
and  irregular  variation  wa<:  finally  ac- 
counted for  as  follows :  The  speci- 
mens were  taken  by  sucking  the  air 
out   of   the   bottle  bv   a    rubber   tube. 


into  the  lungs,  the  air  from  the  room 
filling  the  bottle  at  the  same  time, 
care  being  taken  to  discharge  the  ex- 
I)ired  air  from  the  lungs  away  from 
the  bottle ;  and  where  there  was  a 
strong  air  current,  as  in  the  air  inlets 
and  outlets,  none  of  the  carbon  dioxide 
expired  from  the  experimenter's  lungs 
got  into  the  flask  and  the  readings 
were  low.  On  the  floors  of  the  cham- 
bers, however,  the  motion  of  air  was 
very  slight,  and  the  experimenter's 
breath  contaminated  the  whole  atmos- 
phere for  a  radius  of  several  feet 
from  his  face,  including,  of  course, 
the  portion  of  the  air  from  which  the 
sample  was  drawn. 

"(Dn  the  other  hand,  when  precau- 
tions were  taken  to  escape  this  con- 
taminated air  (as  by  taking  the  speci- 
men through  a  pipe  from  below  the 
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floor,  No.  39,  or  by  moving  while 
taking  the  specimen),  the  readings 
were  again  relatively  low.  The  effect 
of  this  is  shown  by  results  Nos.  41 
and  42,  in  which  the  conditions  were 
practically  identical,  except  that  in 
one  case  the  examiner  moved  about, 
while  in  the  other  he  stood  still,  and, 
holding  the  bottle  well  out  of  the  way 
during  expiration,  held  the  bottle  as 
near  as  possible  to  the  face  during  in- 
spiration, so  that  the  air  which  went 
into  the  bottle  very  accurately  repre- 
sented the  air  as  it  is  actually  breathed 
by  the  members  on  the  f^oor  during  a 
session. 

"At  first  sight  it  would  appear  that 
the  results  obtained  when  part  of  the 
carbon  dioxide  in  the  sample  came 
from  the  experimenter's  own  breath 
should  be  considered  of  no  value.  On 
the  contrary,  when  controlled  by  ex- 
periments in  which  this  factor  is 
eliminated,  thcv  are  highly  instruc- 
tive, since  they  show  that  conditions 
are  such  that,  although  an  abtmdance 
of  air  is  supplied,  the  distribution  is 
faultv.  and  the  members  occupying 
the  floors  of  the  chambers  rebreathc 
their  own  breath,  while  a  large  quan- 
tity of  pure  air  parses  unchanged  and 
unmixed  through  the  chambers  to  the 
outlet." 

.APPENDIX     TO     THE     REPORT     OX     THE 

AN.ALYSIS    OF    THE    AIR    AT 

THE   CAPITOL 

"The  method  employed  for  the  de- 
termination of  the  carbon  dioxide  was 
a  modification  of  Pettenkofer's  meth- 
od, as  follows : 

"Several  glass  containers,  holding 
in  the  neighborhood  of  4.000  c.c. 
were  measured  as  to  their  cubic  ca- 
pacity by  weighing  first  when  emptv' 
and  drv.  and  then  when  filled  with 
water.  Elenmever  flasks  with  mouths 
about  I'^A  in.  in  diameter  were  pre- 
ferred on  account  of  the  convenience 
in  cleaning  and  drving,  but  not  enough 
nf  these  were  available,  and  bottle<:  of 
the  ordinary-  shape  had  to  be  used 
sometimes.  These  containers  were 
stopped  with  rubber  stoppers,  which  in 
turn  were  bored  with  a  hole  about 
3^-in.  in  diameter,  and  closed  with  a 
«;mall.  hard,  red  rubber  stopper. 


"In  taking  the  sample  air  in  the 
bottle  was  sucked  out  by  a  rubber 
tube  reaching  to  the  bottom,  the  larger 
stopper  being  removed.  About  10,- 
000  c.c.  of  air,  on  the  average,  were 
passed  through  the  bottle ;  the  mouth 
was  then  tightly  closed  and  the  bottle 
taken  to  the  laboratory.  Fifty  cubic 
centimeters  of  barium  hydroxide  solu- 
tion of  known  strength  (see  below) 
were  introduced  by  means  of  a  burette 
through  the  hole  in  the  large  stopper, 
the  small  one  being  removed.  The 
flask  was  then  again  tightly  closed 
and  set  away  for  an  hour  or  more, 
the  contents  being  gently  agitated  at 
intervals.  (The  occasional  agitation 
appeared  to  be  necessary  to  complete 
the  absorption  within  a  reasonable 
time.) 

"In  the  meantime  some  of  the  same 
barium    hydroxide    solution    was    ti- 
trated against  the  standard  oxalic  acid 
solution    as    follows :     25    c.c.    of   the 
barium    solution    was    run    from    the 
burette  into  a  100  c.c.  volumetric  flask 
and  one  drop  of  1%   phenolphthalein 
"solution  added,  producing  a  deep  red 
coloration.     From  another  burette  the 
standard    oxalic    acid    solution    was 
added  until  the  color  was  exactlv  dis- 
charged.     The    oxalic    acid    solution 
contained  2.819  grams  of  acid  to  the 
liter,    and    one   cubic   centimeter  was 
equivalent  to  0.5   c.c.   of  carbon   di- 
oxide at  0°  C.  and  760  mm.  pressure. 
"The  value  of  the  50  c.c.  of  barium 
hydroxide  solution  being  thus  deter- 
mined,    and     sufficient    time    having 
elapsed    for  the   complete   absorption 
of  the  carbon   dioxide  in  the  sample 
of  air  in   the  4,000  c.c.   container,   a 
drop  of  the  phenolphthalein   solution 
was  introduced  into  the  latter,  a  final 
«!hake   given   to  color  the  liquid   uni- 
formlv.    the    small    stopper    removed, 
and  the  nozzle  of  the  burette  contain- 
ing   the    oxalic    acid    solution    intro- 
duced, and  the  acid  run  in  until  the 
color   was    exactlv    discharged.      The 
difl''erence  between  the  strength  of  the 
barium  solution  weakened  bv  the  car- 
bon   dioxide    in    the    laree    container, 
and  of  the  unaltered  barium  solution, 
represents  the  amount  of  carbon   di- 
oxide in  the  sample.    A  correction  for 
temperature    and    pressure    must    be 
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made,  and  for  convenience  a  table 
coverinjj  the  ordinary  ranie^es  of  tem- 
perature and  pressure  may  be  made. 
"The  following  is  a  sample  of  the 
results : 


sample  of  the  same  water  untreated. 
"The  carbon  monoxide  was  tested 
for  by  shakinpf  up  a  liter  of  the  air 
with  a  dilute  blood  solution  and  com- 
paring the  color  with  that  of  a  similar 


Determination  No.   16,  4:50  p.m.,  March  29,   1910. 

Floor  of  House,  just  after  adjournment ;    Democratic  side,  near  center  aisle  (Wicklif • 

Louisiana.) 

Temperature,  25°  C.  Correction  factor,  92.3%. 

Barometer.       .30.16  in. 

50.  c.c.  BafOH)^  sol.  (unalteredV ..31.6  c.c.  oxalic  acid. 

50.  c.c.  Ba(OH)j  sol.  (after  exposure).  .29.3  c.c.  oxalic  acid. 

2.3  c.c.  difTcrcnce. 
1.15  0.923  1.24       1.15  c.c.  CO,  in  sample  Cat  0°  C.  and  760  mm.  pressure). 

0.00031  1.24  c.c.  at  25"  C.  and  30.16  in.  pressure. 


4000)  1 .24000  (31  volumes  of  CO,  per  100,000. 
1 . 2000 


"This  procedure  is  a  slight  modifi- 
cation of  that  given  in  Kenwood's 
'Public  TTealth  T.nboratorv  Work,'  4th 
F.d..  T.ondon.  1008.  pp.  t6o. iC^. 

"The  ammonia  was  dctcrminc<l  bv 
drawing  too  liters  of  the  air  <;lowly 
through  a  train  of  three  wash  bot- 
tles containing  ammonia-free  distilled 
w\ater.  The  air  was  drawn  through 
a  lead  pipe  opening  above  the  level  of 
the  tops  of  the  desks  abotit  midway 
from  front  to  back  of  the  chamber, 
and  connected  below  itito  the  'plenimn' 
or  fresh  air  space  below  the  floor, 
through  a  ventilating  opening,  where 
it  was  connected  with  the  train  of  wash 
bottles.  The  absorbed  ammonia. 'free' 
and  'albuminoid.*  was  then  determined 
as  in  water  analysis,  by  distillation  and 
Nesslerization.  The  two  varieties  are 
reported  together,  instead  of  separate- 
ly, because  it  was  impossible  to  make 
the  distillation  until  the  next  day.  and 
the  distinction  is  not  as  significant  in 
the  case  of  air  as  in  water. 

"The  sulphur  compounds  were 
tested  for  bv  slowlv  pa'^'^ing  the  air 
through  bromine-water  in  a  train  of 
absorption  bottle^,  wberebv  the  <;ulohnr 
was  oxidized  to  stilphuric  acid.  Thi<; 
was  tested  for  by  the  addition  of 
barium  chloride  solution  and  dilute 
nitric  acid.  The  reaction  wa*:  con- 
trolled bv  parallel  te'^t^;  on  Ct")  a  sam- 
ple of  the  snmc  water  throncfh  which 
outdoor  air  had  been  pa<=sed  fat  the 
Hvcrienic    T.aboratorv") ,    and     (2")     a 


portion  of  the  same  blood  srtlution 
not  exposed  to  the  possible  action  of 
carbon  monoxide. 

".'Ml  of  these  methods  arc  derived, 
with  or  without  mo<lification.  from 
the  flescriptions  in  Kenwood's  'Public 
Health  T.aboratorv  Work'  (supra),  in 
the  section  on  .Air  .Analvsis.  pp.  149- 
108." 

Tt  might  be  well  to  state  that  Dr. 
Rol>erts  makes  no  pretense  to  being  a 
ventilating  expert  except  as  it  refers 
to  hygiene. 

.Attention  is  called  to  the  following: 
Tt  will  be  notefl  that  the  report  always 
refers  to  the  CO„  constituent  as  parts 
in  TOO. 000,  whereas  the  heating  and 
ventilating  engineer  usually  refers  to 
it  as  parts  in  10.000  parts  of  air. 

The  CO„  constituent  in  the  air  in- 
take, readings  No.  17,.  No.  2t.  No.  23 
and  No.  24.  average  27  parts  in  loo.- 
000.  This  is  verv  low  reading,  and  is 
accounted  for  by  the  fact  that  the  in- 
t.nkes  arc  on  the  capitol  grounds  sev- 
eral hundred  feet  awav  from  the 
slightest  source  of  contamination  and 
long  distances  from  any  serious  source 
of  contamination. 

The  svstcm  of  ventilation  used  in 
the  !~^cnate  and  TTouse  chambers  is 
the  up-draft.  The  air  is  admitted  by 
midtiple  floor  openings,  in  the  legs  of 
the  memlx'rs'  desks,  etc..  and  escapes 
throtigh  a  perforated  ceiling,  through 
which  it  is  drawn  bv  exhaust  fans. 

The    air    quantities    circulated    are 
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bulliciciit  for  excellent  ventilation, 
which  is  evident  upon  comparing  read- 
ings 13,  21,  23  and  24  with  11,  14 
and  34,  the  CU2  constituent  increas- 
ing from  an  average  of  2^  to  an  aver- 
age of  35  parts  in  100,000,  yet  the 
readings  obtained  at  the  lloors  of  the 
chambers  were  very  much  greater, 
one  case  (No.  29;  being  103. 

In  the  report  above  quoted  Dr. 
Roberts  explains  that  some  samples 
were  taken  while  he  was  standing  still 
in  the  chamber,  while  others  were 
ma<ie  with  the  experimenter  in  mo- 
tion, it  seems  rational  to  consider 
the  former  as  the  kind  of  samples  in 
which  we  are  really  interested,  be- 
cause they  represent  jubt  the  kind  of 
air  a  member  sitting  still  in  his  seat 
is  breathing.  The  relatively  purer  air 
in  the  aisle  beside  him  or  in  the  "foul 
air"  space  in  the  attic  above  him  does 
him  no  good. 

It  seet>is  that  Dr.  Roberts  was  jus- 
tified in  his  conclusion  that  the  dis- 
tribution is  faulty,  and  that  a  large 
part  of  the  air  as  soon  as  it  entered 
at  the  floor  took  a  "beeline"  for  the 
ceiling  o|)enings,  and  there  was  little 
or  no  (lifFusion,  or  at  least  what  dif- 


fusion there  was  took  place  above  the 
breathing  line. 

Whether  or  not  better  results  could 
have  been  secured  with  the  downward 
circulation  or  some  other  method  is  a 
question  on  which  tlie  experts  will 
ilisagrec,  but  it  is  undoubtedly  a  fact 
that  in  this  case  the  upward  circula- 
tiun  system  had  a  fair  show. 

The  imix)rtant  point  we  see  em- 
phasized in  Dr.  Roberts'  report  is  that 
when  we  test  the  COj  constituent  in 
an  occupied  room  our  result  will  de- 
pend more  or  less  upon  where  and 
how  we  take  the  sample.  A  sample 
taken  in  the  foul  air  duct  might  mean 
little  or  nothing,  especially  if  the  oc- 
cupants of  the  room  were  sedentary. 
In  this  case  we  should  get  our  sam- 
ples, as  it  seems  to  us,  near  the  occu- 
pants' heads  and  in  such  a  way,  as 
Dr.  Roberts  did  to  represent  accu- 
rately the  same  air  the  occupant  was 
breathing  and  not  the  air  over  his 
head  or  beside  him.  The  closer  the 
results  obtained  from  these  samples 
agree  with  those  obtained  from  the 
air  in  the  foul  air  duct  the  more  efifi- 
ciency  we  are  getting  out  of  a  given 
quantity  of  fresh  air  introduced. 


Hot£}   Wind  Affects  the  Heating    of    'Bxiildings 


Interesting  tests  showing  the  effect 
of  wind  velocities  on  the  heating  of 
buildings,  including  the  effect  of  air 
leakage  around  windows,  are  reported 
in  an  investigation  conducted  by  a 
committee  on  the  subject,  represent- 
ing the  American  Society  of  Heating 
and  X'entilating  Engineers. 

The  test  for  wind  velocities  was 
made  on  a  group  of  buildings  com- 
prising the  IIar\'ard  Medical  College 
in  Boston.  The  following  tables  give 
the  results  of  these  tests,  which  were 
presented  at  the  society's  recent  meet- 
ing in  New  York.  The  tests  for  win- 
dow leakage  contained  in  the  report 
will  be  presented  next  month. 

HARVARD   MEDICAL  COLLEGE 

A  large  group  of  buildings  heated 
from  a  central  plant  by  means  of  a 
forced  hot  water  system.  Direct  ra- 
diation and  indirect  fan  system.    Fans 


in  use  from  8  a.  m.  to  6  p.  m.,  Mon- 
day to  Friday,  inclusive.  Saturday 
fan  in  use  from  8  a.  m.  to  i  p.  m.; 
Sunday,  direct  only.  Use  of  build- 
ings is  such  that  conditions  on  one 
day  of  the  week  will  compare  nearly 
with  same  day  of  the  following  week. 
B.  T.  U.  supply  determined  by  re- 
cording thermometers  on  supply  and 
return.  Venturi  meter  determines 
amount  of  water  circulated.  Manom- 
eter readings  hourly. 

Wind  velocities  and  direction  and 
outside  temperature  taken  from  U.  S. 
Bureau  Records  at  Federal  Building, 
Boston. 

A  table  showing  comparative  days 
of  week  for  January  and  March,  1910, 
from  the  chief  engineer's  log. 

The  buildings  are  of  high  class  con- 
struction, and  have  usual  proportion 
of  windows  compared  with  wall  sur- 
face.    Glass  area  not  excessive. 
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Jan. 
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31 

35 

10.2 

16. 

S.W. 

i« 

8,     "    
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28 

26 

10.2 

6.4 

W.&S.W. 

«i 

15,     "    

232 

26 

25 

20.9 

13.8 

N. 

II 

22,     "    

45 

45 

37 

8.4 

16.9 

S.W. 

i« 

29,     "    
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38 

32 

10.6 

24.8 

N.&.W 

Sunday 
fan.    2,  1910.. 
"        9       " 

"  16!  "  .' 
"  23,  "  .. 
"      30,     •'    .. 


9. 
9. 
9. 
6. 
8. 


S.W.&W. 

S.W.&N. 

N.W. 

S. 
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Monday. 

Jan.     3,1910... 

"     10,    "    ... 

"  17,  "  ... 
"  24,  "  ... 
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32 
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30 

156 

34 

131 

39 
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31 

21 

5.5 

21. 

W.&.N  \V. 

17 

17.3 

11.4 

N.&W. 

34 

7.4 

•  5.4 

E.&S. 

38 

15.1 

r4.7 
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27 

12.4 

15.8 

N. 

Tuesday. 
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6 

-1 

IS. 
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N.W. 
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26 

24 
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i9.2 

W. 
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46 

45 

16.9 

13.1 
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" 

35 

10.1 
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Wednesday. 

Jan.     5,1910 183 

"      12,     ••    183 

"      19,     "    150 

"      26,     "    109 


15 
30 
40 
40 


32 
28 
32 
37 


6.8 
9. 

14.3 
9.5 


8.2 
8. 
9.5 
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.\.W.&S.VV. 
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w. 
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1  14 

46 

40 
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30 

28 

136 

39 

38 
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i 

36 
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10.7 

6.5 

W&\. 

5.5 

12. 

X.W.&.\  E 

8. 

7.2 

w\-s.w. 

7.6 

14.2 

w&\. 

THE   HEATING   AND    VENTILATING   MAGAZINE 


21 


I 

Average 
Outside 
Temp., 

6  P.M.  to 
S  A.M. 

Hourly 

Readings, 

Deg.  F. 

1 
Average 

Average 

Average 

Wind 

Wind 

Total 

Outside 

Velocity 

Velocity 

DATE. 

B.  T.  U. 

8  A.M.  to 

Miles  per 

Miles  per 

Direction 

Supply. 

6'p.M. 

Hour, 

1  Hour. 

of 

24  Hours. 
Millions. 

Hourly, 
Readings, 

8  A.M.  to 
6  P.M. 

6  P.M.  to 
}   8  A.M. 

Wind. 

Deg.  F. 

Hourly 

'  Hourly 

Readings. 

Readings. 

Tuesday. 

March    1.1910 

99 

39 

36 

16. 

10. 

N.E. 

00* 

94 

37 

30 

6.6 

7.3 

W.&N.W. 
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47 

50 
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58 
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6. 

W. 
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91 
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50 


35 
29 
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W. 
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42 
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9. 
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30 
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22 
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53 
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43 
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8. 
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36 
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35 
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7. 
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30 

72 
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( 
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49 

50 
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8. 
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36 

34 
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39 

44 
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1 
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1^ 
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W. 

28 
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W. 

37 

8.7 
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49 

16.7 

13. 

W.&S.W. 
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The  'Durabilily  of  Welded  Tipc  in  Service 

UV  F.   N.  Si'ELLER 

A  furtlur  contribulion  to  the  discussion  of  the  subject  of  the  relative  corrosion  of 
7x-rouglit-iruii  and  steel  pipe  is  contained  in  the  foUuxcmg  paper,  lehich  Tvas  read  from 
manuscript  at  the  recent  annual  meeting  of  The  American  Society  of  Heating  and  I'en- 
t Haling  Engineers.  In  citing  instances  where  the  two  kinds  of  pipe  were  subjected  to 
comparatively  the  same  conditions,  the  author  makes  out  a  strong  case  in  favor  of  steel 
pipe    from    the    slandpoint    of    durability. —  [lunroK's  Note.J 


111  again  upcniiig  ihib  niucli-woiii 
subject  for  dibcusbion  before  this  so- 
ciety it  is  my  inteiUioii  to  touch  on  the 
results  of  recent  investigations  which 
it  is  believed  have  a  niost  practical 
bearing  on  this  important  matter. 

Uefore  proceeding,  let  us  for  a  mo- 
ment review  the  fundamental  reactions 
involved  in  the  corrosion  of  iron,  so  as 
to  have  a  clear  conception  of  what  is 
going  on  when,  as  we  say,  a  piix;  rusts. 
The  most  satisfactory  theory  of  corro- 
sion is  based  on  the  fact  that  iron  is 
slightly  soluble  in  water,  a  property 
common  to  nearly  all  materials  in  na- 
ture. In  itself  this  is  not  of  scri(nis 
consequence,  since  the  quantity  dis- 
solved is  so  extremely  small.  More- 
over, when  iron  is  dissolved  the  water 
gives  up  an  equivalent  amount  of  its 
dissociated  hydrogen,  which  is,  so  to 
speak,  plated  out  on  the  surface  of  the 
iron,  causing  polarization  and  retard- 
ing further  solution  of  the  metal.  So- 
lution is  further  retarded  by  the  water 
becoming  saturated  with  iron  as  fer- 
rous; hydrate. 

If  we  are  dealing  with  water  free 


from  dibsolved  oxygen  or  acids,  an 
equilibrium  is  thub  soon  established, 
but  if  oxygen  is  pre>ent  it  combines 
with  the  free  hydrogen  on  the  surface 
uf  the  iron,  exercising  tliereb)  a  de- 
polarizing effect  and  allowing  more 
iron  to  go  into  solution.  The  ferrous 
liNdrate  in  solution  is  oxidized  to  in- 
soluble ferric  hydroxide  and  precipi- 
tated as  rust,  thus  leaving  room  for 
more  iron  to  pass  into  solution. 

Therefore,  provided  a  continuous 
supply  of  oxygen  is  at  hand,  corrosion 
conliiuie.->  until  the  pijx;  is  destroyed. 
Other  things  will  accelerate  the  reac- 
tion, such  as  the  presence  of  stray  elec- 
tric currents,  increased  galvanic  ac- 
tion on  the  surface  of  the  metal,  the  ac- 
tion of  acids,  etc.,  but,  practically 
speaking,  in  the  case  of  water  pii)es, 
the  amount  of  corrosion  is  nearly  pro- 
portional to  the  quantity  of  oxygen 
brought  in  with  the  water,  so  that  wa- 
ter free  from  dissolved  gases  is  usual- 
ly (jiiitc  harmless  and  will  not  even 
discolor  the  bright  surface  of  iron  after 
years  of  exposure.  It  also  holds  true 
that  air  free  from  moisture  is  equally 


PIPE   No.   24.— HOT  WATER,  BOILER   FEED   WROUGHT   IRON   PIPE  AFTER  TWO   YEARS. 

FOUR  MONTHS'  SERVICE 
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I'llM-:  No.  24  S— HUT  WATHR.  BcJlLliR  FEED  STEEL  PIPE  AFTER  TWO  YEARS, 

FOUR  MONTHS'  SERVICE 


inactive  and  will  not  cause  rusting; 
but  we  are  not  concerned  with  that 
phase  of  the  problem  at  this  time. 

The  elementary  reaction  of  corro- 
sion l)ein^  one  of  solution,  the  physical 
condition  of  the  metal,  unifomiity  in 
composition,  and  the  nature  of  the  pro- 
tective coating  evidently  have  an  influ- 
ence on  solubility  of  iron  and,  there- 
fore, on  the  rate  at  which  rust  will 
form.  These  are  points  which  the  lead- 
ing interest  in  the  manufacture  of  steel 
pipe  has  paid  considerable  attention  to 
for  several  years  past,  since  the  prac- 
tical significance  of  these  things  has 
been  better  tmderstood.  It  is  impor- 
tant to  remember,  however,  that  solu- 
tion starts  on  the  surface,  and.  there- 
fore, that  accidental  differences  in  the 
condition  of  the  surface  may  be  much 
more  influential  in  promoting  solution 
of  the  metal  than  irregularities  in  the 
metal  itself.  This  applies  particularly 
to  mill  scale  which  forms  with  iron  a 
galvanic  couple  having  a  potential 
many  times  greater  than  the  w'orst  pos- 
sible case  of  segregated  or  irregularly 
distributed  impurities  found  in  the 
metal.f 


fin  order  to  see  if  there  was  any  relation 
between  the  quality  of  the  material  judging 
by  the  chemical  analyses  and  the  local  pit- 
ting due  to  corrosion,  we  selected  two 
pieces  of  what  turned  out  to  be  wrought 
iron  pipe  from  the  same  line,  one  sample 
of  which  CNo.  44 'J  was  comparatively  free 
from  corrn=;ion.  while  the  other  CNo.  45) 
was  badly  pitted  all  over.  The  analyses 
of  drillings  taken  from  these  samples  are 
given  below: 


The  author,  knowing  that  in  the 
past  fifteen  }Tars  iron  and  steel  pipe 
have  l)eerl  made  and  sold  side  by  side, 
undertook  some  investigations  to  see 
whether  the  iron  and  steel  had  been  by 
chance  installed  together  in  the  same 
lines.  Obviously,  this  would  give  an 
ideal  comparison,  especially  in  the  case 
of  water  pipe. 

No   44.  No.  45. 

.  160%  Phosphorus  .  120% 

Trace  Manganese  .13 

Trace  Carbon  Trace 

2.95  Oxides  3.40 

In  another  case  a  piece  of  wrought  iron 
was  found  to  be  pitted  in  a  few  places,  but 
by  far  the  larger  portion  of  the  inside  sur- 
face was  free  from  corrosion.  Analyzing 
the  pitted  and  the  clean  surface  we  found 
the   following  composition  : 

Sample  No.  i 

Around  Pits  Clean  Surface 

Sulphur 023%  .019% 

Phosphorus    . .         .370  .310 

Manganese   ....         Trace  Trace 

Carbon Trace  Trace 

Oxides    2.75  3.00 

Sample  No.  2 
Around  Pits  Clean  Surface 

Sulphur 021%  .020% 

Phosphorus    ..         .337  -.315 

^Tanganese   ....        Trace  Trace 

Carbon    Trace  Trace 

Oxides    2.80  3.00 

This  does  not  indicate  anv  significant  dif- 
ference in  composition.  The  probable  ex- 
planation for  the  difference  in  effect  on 
materials  like  the  above  which  have  prac- 
tically the  ":ame  composition  is  that  the  sur- 
face exposed  to  the  water  was  in  one  case 
better  protected  than  in  the  other  by  the 
mill  scale  which  naturally  forms  in  the 
process   of  manufacture. 
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DETAIL   NOTES  ON   CORROSION  OF    WROUGHT   IRON   AND  STEEL  PIPES  IN  SERVICE  LINES 
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A   TEST   OF    STEEL   AND   WROUGHT    IKON 

PIPE  UNDER  COMPARATIVELY  EQUAL 

CONDITIONS 

Let  US  consider  for  a  moment  the  re- 
sults of  a  study  of  pipe  removed  from 
hot-water  supply  lines  in  the  New 
York  City  baths  which  was  undertaken 
by  Prof.  Ira  H.  Woolson,  formerly  of 
Columbia  University,  now  consulting 
engineer  of  The  National  Board  of 
Fire  Underwriters.*  Briefly,  he  found 
that  out  of  86  pieces  in  eight  bath- 
houses, which  had  failed  through  cor- 
rosion, 23%  were  wrought  iron,  a 
larger  proportion  than  might  be  ex- 
pected, judging  by  the" relative  propor- 
tion of  wrought  iron  to  steel  on  the 
market.  In  cases  where  pieces  of  iron 
and  steel  were  removed  from  the  same 
line  they  were  found  to  be  equally  cor- 
roded. The  samples  shown  are  cases 
in  point. 

We  recently  had  an  opportunity  to 
examine  the  boiler  feed-water  pipe  at 
the  mines  of  the  Friok  Coke  Companv. 
which  had  been  giving  trouble  in  this 
way.  Means  were  foimd  to  identify 
the  pipe  without  removing  it  from  the 
system.  As  anticipated,  we  found  a 
number  of  cases  where  wronght-iron 
and  steel  pipe  had  been  put  in  together. 
Samples  of  such  pieces  were  removed 
and  cut  open  for  examination.  The 
results  of  corrosion  were  expressed  in 
terms  of  the  depth  of  the  deepest  pits 
as  ^vas  done  by  Mr.  T,  N.  Thomson  in 
his  interesting  experiments  in  hot-wa- 
ter service  lines.  The  results,  so  far 
as  completed,  are  given  in  the  table  on 
Page  24. 

Generally  speaking.  the«e  figures 
and  inspection  of  the  interior  of  these 
pipes  show  that  there  would  be  noth- 
ing to  gain  by  using  wrought  iron.  A 
similar  case  of  comparison  in  a  cold 
water  line  was  found  is  a  greenhouse 
near  Pittsburg  with  the  same  results. 
CNos.  66  and  67.  same  table.) 

A  CASE  OF  CORROSION  OF  HOT  WATER 
PIPING 

We  recently  had  an  opportunih'  to 
investigate  the  piping  in  an  apartrnent 
in  New  York  Citv  where  thev  were 
having  trouble  with  the  leaking  of  hot 

♦Engineering  News.  December  8,  1910. 


water  lines  which  had  been  in  service 
about  six  years.  The  second  or  third 
piece  examined  proved  to  be  wrought 
iron  and  was  found  in  the  condition 
shown.  The  other  sample  taken  from 
the  system  through  which  the  same 
water  had  been  continually  circulated 
illustrates  how  the  steel  was  affected. 
This  inteniiixture  of  iron  and  steel 
pipe  can  be  explained  by  accidental  in- 
temu'xture  in  the  manufacturers'  or 
jobbers'  stocks,  and  appears  to  be  quite 
general. 

PREVENTION-   OF  CORROSIO.N    1  .\    I'll'ES 

If  the  tnmble  is  not  due  to  the  ma- 
terial, why  is  corrosion  so  much  more 
serious  nowadays,  and  how  can  condi- 
tions be  bettered  ? 

Going  back  to  the  principal  factor  in 
corrosion,  viz..  the  air  dissolved  in  wa- 
ter, it  has  been  found  that  oxygen  is 
more  soluble  than  nitrogen,  so  that  the 
jiroportion  of  the  two  gases  in  <;olution 
i>^  alK)ut  two  volumes  of  nitrogen  to 
one  volume  of  oxygen,  instead  of  five 
of  nitrogen  to  one  of  oxygen  as  in  the 
atmosphere.  Pure  waterat  normal  pres- 
sure will  dissolve  14.7  parts  per  mil- 
lion of  oxygen  at  32"  F.  aufl  7.60  parts 
per  million  at  86°'F.  At  210"  F.  oxy- 
gen i^  practically  insoluble. 

So  by  heating  the  water  the  solubil- 
ity at  normal  pressure  becomes  less, 
but  as  water  is  usually  heated  in  closed 
heaters  under  pressure  the  gases  are 
forced  to  remain  in  solution  and  in  this 
condition  the  water  may  he  saifi  to  be 
supersaturated.  It  is  quite  possible  that 
in  this  state  the  oxygen  i*;  more  active : 
the  more  so  the  higher  the  pressure. 
On  drawing  off  hot  water  from  such  a 
line  into  a  glass  the  gas  is  released  and 
may  be  readily  seen.  Experiments 
have  shown  that  under  normal  pres- 
sure water  and  air  are  most  active  in 
corrosion  between  140  and  180'  F. 

Evidently,  then.  if.  as  is  the  case, 
much  more  hot  water  is  being  put 
through  sen-ice  lines  (^particularly  in 
large  hotels,  apartment  houses  and  fac- 
tories) today,  we  must  expect  a  propor- 
tional increase  in  corrosion:  so  that,  if 
three  times  as  much  hot  water  is  being 
run  through  a  pipe  of  given  size  under 
the  same  pressure  and  temperature, 
the  pipe,  instead  of  lasting  twenty-one 
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years,  will  only  last  about  seven  years. 

Knowing,  as  we  now  do.  something 
of  the  cause  and  principles  of  preven- 
tion of  corrosion,  it  should  be  possible 
for  engineers  to  do  much  to  remedy 
tiiis  state  of  affairs.  Apparently  there 
is  as  little  need  of  corrosion  in 
pipes  and  tubes  around  boilers  and  in 
hot  water  heating  and  supply  sys- 
tems as  there  is  for  smoke  from  a 
modern  power  plant.  ,  The  author  is 
now  trying  out  a  system  for  remov- 
ing dissolved  gases  from  water  by 
beating  the  water  to  a  sufficiently  high 
temperature,  preferably  under  normal 
atmospheric  pressure  or  a  vacuum, 
and  then  cooling  if  necessary  by  pass- 
ing the  air-free  water  through  a  form 
of  economizer  designed  like  a  closed 
feed  water  heater  in  which  the  excess 
heat  in  the  air-free  water  is  taken  up 
by  the  cold  feed  on  its  way  to  tiie 
heater.  This  provides  for  a  continu- 
ous supply  of  air-free  water  for  serv- 
ice lines  at  any  temperature.  The  treat- 
ment may  with  advantage  l^c  carried 
out  on  the  roof  slightly  below  the  level 
of  the  cold  water  standpipe.  Ajiother 
scheme  for  accomplishing  the  same 
purpose  was  propo*;ed  by  the  Royal 
Commission  appointed  to  investigate 
the  cause  of  corrosion  in  the  Cool- 
gardie  (Australia")  water  supply  main. 
They  found  after  a  thorough  study  of 
the  situation  that  the  conduit  was  suf- 
fering on  account  of  oxygen  dissolve<l 
in  the  water,  and  recommended  that 
the  supply  be  sprayed  into  vacuum 
chambers  with  the  addition  of  3  grains 
of  lime  to  the  gallon  before  passing 
into  the  pipe.  A  plant  was  designed 
for  this  purpose  on  the  principle  of 
a  barometric  condenser.* 

The  addition  of  "ferrous  sulphate  and 
some  alkali  to  water  filtering  oft'  the 
hydrate  of  iron  before  the  water  enters 
the  line  has  been  found  quite  effective 
in  removing  oxygen  from  solution.  By 
rendering  the  water  slightly  alkaline 
before  passing  into  the  pipes  corrosion 
may  be  greatly  lessened  even  though 
free  oxygen  is  present.  In  manv  cases 
however,  this  would  interfere  with  the 
use  of  the  water  for  certain  purposes. 

Doubtless  other  means  will  be  found 


to  remedy  the  trouble  when  the  eco- 
nomic importance  of  the  jM-oblem  is 
fully  realized  by  engineers.  Elabo- 
rate plants  are  provided  for  treatment 
of  boiler  water,  which  pay  for  them- 
selves in  a  few  years  many  times  over, 
but  so  far  in  this  country  we  continue 
to  suft'er  loss  in  water  lines  and  as  a 
rule  the  responsibility  is  shifted  onto 
the  pipe  manufacturer.  Not  that  pipe 
cannot  be  improved,  for  steel  pipe 
is  now  being  made  which  is  much  bet- 
ter than  that  put  out  ten  years  ago,  and 
oven  superior  in  lasting  quality  to  the 
much-talked-of  brands  of  wrought 
iron.  Protective  coatings  more  suit- 
able for  modern  conditions  are  also 
possible,  but  why  not  endeavor  to  ap- 
jily  the  obvious  remedies  and  remove 
the  fundamental  cause  of  the  trouble? 


♦Engineering  Record,  May  21,  1910. 


Tight     Storm     Windows     a     Cause     of 
Disease 

That  West  Duluth,  Minn.,  is  a  hot- 
bed for  tuburculosis.  and  that  this  is 
caused  from  the  fact  that  the  people 
in  this  part  of  the  city  use  improper 
methods  in  ventilating  their  homes 
during  the  winter  months  is  the 
statement  made  by  Mrs.  Florence 
Lee,  visiting  nurse  for  the  State 
Anti-Tuberculosis  Society. 

Mrs.  Lee  states  that  the  western 
end  of  the  city  has  more  tuburculosis 
cases  than  any  other  part  of  Duluth. 
An  investigation  made  by  her  re- 
cently revealed  the  fact  that  the 
cause  of  most  of  this  was  from  the 
use  of  the  wrong  kind  of  storm  win- 
dows. 

These  storm  windows,  Mrs.  Lee 
says,  are,  in  the  majority  of  cases, 
nailed  on  tight  early  in  the  fall  and 
from  then  on  until  late  in  the  spring 
the  rooms  receive  no  pure  air.  The 
small  slit  which  is  furnished  in  some 
of  the  windows  for  the  purpose  of 
giving  ventilation  is  inadequate  to 
properly  allow  the  fresh  air  to  cir- 
culate in  the  rooms. 

She  advocates  the  use  of  storm 
windows  which  may  be  swung  out 
from  the  top  and  keeping  open  all 
the  time  with  the  exception  of  possi- 
bly the  coldest  of  weather. 
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Is  the  CO.  Air  Test  a  Fallacy? 
A   CORRECTION 

So  much  interest  has  been  aroused 
by  the  description,  in  Thf.  Meatin'G 

AND       \'t:XTILATINO       MaGAZI.VK       for 

February,  of  tests  recounted  by  Dr. 
Luther  H.  Gulick,  in  which  human 
beings  were  confincil  in  hit^hly  vitiated 
atmospheres,  that  wo  take  pleasure  in 
presenting  lierewith  a  view  of  the  res- 
piration calorimeter  laboratory  at 
Wesleyan  L'niversity,  in  which  many 
of  the  experiments  were  made. 

The  correct  size  of  the  respiration 
chamber  itself  is  7  ft.  (•>  in.  long.  4  ft. 
wide  and  6  ft.  6  in.  high.  It  will, 
therefore,  be  seen  that  the  chamber 
contains  197.60  cu.  ft.  of  air  space, 
which  is  somewhat  reducetl  by  the  in- 
side furnishings,  including  a  chair, 
table  and  bed.  all  of  which  could  be 
folded  and  put  aside  when  not  in  usie. 

It  should  also  be  stated  that  the  air 
supply  in  the  various  tests,  which  is 
cxjjressed  in  liters,  may  be  read  in 
cubic  feet  by  figuring  a  liter  as  61  cu. 
in.  or  0.0352  cu.  ft.  Thus,  the  supply 
of  air  in  many  of  the  experiment*, 
which  was  mentioned  as  kx)  liters  per 


luinute.  would  be  et|uivalent  to  3.52 
c\\.  ft.  In  another  case,  where  the  sup- 
ply was  reduced  from  100  to  75  liters,, 
it  would  be  equivalent  to  from  3.52 
cu.  ft.  to  2.62  cu.  ft.  per  min.  In  a 
third  case,  where  the  supply  of  air  was 
reduced  to  55  liters,  it  would  be  equiv- 
alent to  1.92  cu.  ft.  per  minute,  which 

was  the  smallest  figure  reached. 

» 

The   Heating   of   Portable   Buildings 

A  system  of  healing  and  venti- 
lation has  been  installed  in  the 
portables  and  annexes  of  the  school 
buildings  throughout  Everett, 
Wash.,  and  now  these  one-room 
buildings,  which  have  lieen  hereto- 
fore a  menace  to  the  health  of  pupils, 
are  as  well  heated  and  ventilated  as 
the  best  of  the  large  systems.  The 
twenty  jjlants  installed  were  made 
by  the  Smith  Heating  works  of  Mil- 
waukee. They  consist  of  a  large 
round  >teel  asbestos  lined  shield 
which  encloses  a  regular  coal  stove, 
while  from  the  outside  is  connected 
a  fresh  air  pipe  through  which  cold 
fresh  air  passes,  entering  a  distribut- 
ing hood  in  the  bottom  of  the  shield 


GENERAL  VIEW  OF   Ri:srlR,\Tl..).\  CALUKl.METEK   LABORATORY  AT  WESLEYAN 
U.NIVER.SirY.     RESPIRATION  CHAMBER  ON  THE  RIGHT 
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A\  hich  forces  the  air  to  come  in  con- 
tact with  the  heat  from  the  stove, 
and  in  this  way  the  air  thus  heated 
is  distributed  through  the  room. 

On  the  stovepipe  is  arranged  a 
mixing  dome  with  a  large  ventilation 
pipe  which,  by  an  elbow,  extends 
nearly  to  the  floor.  By  the  draft 
of  the  stove  a  strong  suction  is 
formed  so  that  the  foul  air  is  drawn 
from  the  floor  and  goes  out  through 
the  chimney.  Another  convenience 
is  tiiat  the  stove  will  now  take  up 
less  room  and  may  be  placed  in  a 
dark  corner,  giving  the  lighted  por- 
tion r\{  the  room  to  the  i)upils. 


Infected  Milk  May  Be  Caused  by   Poor 
Ventilation 

It  is  a  well  known  fact  that  there  is 
n  crusade  now  being  carried  on  against 
infected  milk,  through  tuberculosis  in 
cattle.  If  it  is  necessary  for  humanity 
to  have  a  proper  amount  of  air  to 
withstand  disease,  then  cattle  Nhuuld 
have  it  too.  as  they  provide  frjod  in  the 
early  stage  of  life,  and  the  very  exist- 
ence of  our  country  depends  upon  how 
our  children  are  brought  up;  your 
duty  therefore,  is.  to  attract  the  public 
as  much  as  possible  by  putting  before 
them  the  absolute  necessitv  of  a  proper 
system  of  ventilation  and  heating. — 
JOHX  II.  r>i.]Z.\YiD. before  the  {  British) 
Institution  of  Heating  anil  J'entilatincj 
Enqineers. 


Philadelphia's  Director  of  Health  Urges 

Ventilation     for     Prevention     of 

Pneumonia 

Dr.  Xeft.  Philadelphia's  director 
of  health,  believes  in  keeping  his 
department  constantly  in  the  public 
eye.  He  is  out  with  a  circular  de- 
tailing the  dangers  of  pneumonia 
and  telling  how  to  prevent  it. 
"\'entilation  is  the  keynote  of  pre- 
vention from  pneumonia,  whether 
in  office,  public  building,  sitting 
room  or  bed-room."  says  Dr.  Neff. 
■"Day  and  night  nure  air  should  be 
breathed.  The  old  superstition  that 
the  breathing  of  nifrht  air  is  con- 
ducive to  disease  has  been  elimi- 
nated from  the  minds  of  nearlv  all 
fcy   public    education,    with    the    ex- 


ception of  a  few  of  our  foreign 
population,  who  still  believe  that 
some  diseases  are  sj^read  by  the 
breathing  of  night  air.  As  a  matter 
of  fact  the  night  air  is  purer  than 
the  da}  air,  as  there  is  less  black 
smoke  belching  from  chimney  stacks 
and  locomotives  antl  less  dust  in  the 
air,  owing  to  reduced  street  traffic ; 
so  windows  should  be  onened  bolh 
top  and  bottom  in  oxcry  sleeping 
room." 


Fresh  Air  Reduces  Death  Rate 

In  the  weekly  bulletin  of  Chica- 
go's health  department,  it  is  report- 
ed that  in  October,  1909,  381  persons 
were  killed  by  pneumonia.  In  Oc- 
tober of  this  year,  247,  a  saving  of 
134  deaths.  This  would  indicate 
that  the  department's  teaching  and 
preaching  as  to  the  danger  of  dirty 
air  are  bearing  fruit.  It  means  that 
some  people  are  learning  that  it  is 
better  to  \entilate  than  to  hibernate. 
They  are  beginning  to  understand 
that  the  druggists  have  no  remedies 
in  stock  that  are  as  good  for  main- 
taining bodily  health  and  vigor  as 
fresh,  pure  air. 


Radical    Legislation     Proposed   to   Ven- 
tilate Closed  Rooms 

The  following  bill  was  introduced 
in  the  last  Indiana  legislature  by 
Henrv  :\I.  Williams,  of  Fort  Wayne, 
Ind.:' 

"Be  it  enacted,  etc.,  etc..  that  on 
and  after  four  years  from  the  date 
of  the  passage  of  this  act  it  shall  be 
unlawful  to  construct  any  room, 
with  floors  and  windows  that  can 
be  closed  in  any  building  designed 
for  human  habitation  unless  the 
same  be  provided  w^ith  an  outlet 
opening  on  the  floor  or  in  the  base- 
board next  the  floor,  in  size  pro- 
portioned to  the  cubic  contents 
capacity  of  the  room  to  be  de- 
termined by  the  board  of  health  of 
the  state  of  Indiana,  the  said  outlet 
opening  to  be  connected  directly 
or  indirectly  with  the  outdoor  air." 

The  subject  was  introduced  by 
Dr.  John  Guerin.  the  original  ad- 
vocate of  "open-air"  schoolrooms. 
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WE  T.AKE  pleasure  in  announc- 
ing the  puhlicatioti.  coniinenc- 
injj  in  the  .\pril  issue,  of  a  series  of 
articles  on  the  suhjcct  of  central  sta- 
tion heating.  These  articles  will  d^ver 
every  important  phase  of  this  snhject. 
which  lias  thus  far  received  reniark- 
ahly  <cant  attention  in  the  way  of  puh- 
lishecl  (lata.  Indeed,  there  is  no  one 
publication  to  be  had  which  attempts 
to  cover  all  of  even  its  more  important 
phases,  and  it  is  in  an  endeavor  to 
remedy  this  deficiency  that  the  forth- 
coming series  of  articles,  dealing  with 
present-day  practice  in  central  station 
work,  has  been  prepared.  The  articles 
will  be  from  the  pen  of  Byron  T.  Clif- 
ford, of  Chicago,  whose  experience  in 
this  field  of  engineering  qualifier  him 
to  a  marked  degree  to  speak  authorita- 
tively on  this  important  subject.  The 
first  article  by  Mr.  Gifford,  which  will 
appear  in  the  April  issue,  will  discuss, 
in  a  new  and  thoroughgoing  manner, 
the  matter  of  pipe  sizes  in  central  sta- 
ti(^n  heatinsr  work. 


RLl PORTS  from  Chicago  indicate 
iliat  that  busy  city  is  likely  to  be 
tiie  scene  of  important  developments 
in  the  steam  fitting  trade  in  the  near 
future.  The  sequence  of  news  already 
availalilr  Tiinv  bo  summed  up  as  fol- 
lows : 

The  formation  of  a  "major  heating 
league"  in  the  State  of  Illinois  by  mas- 
ter steam  ami  hot  water  fitters  to  se- 
cure better  trade  protection. 

A  formidable  movement  on  the  part 
of  the  International  Union  of  Jour- 
neymen Plumbers  to  disrupt  or  absorb 
the  International  l"^nion  of  Steam  Fit- 
ters in  Chicago. 

The  largest  meeting  since  its  organi- 
zation of  the  Chicago  .Association  of 
Heating  and  \'entilating  Contractors 
and  I'nginecrs. 

The  selection  of  Chicago  as  the 
place  for  ho]<ling  the  twenty-third  an- 
nual convention  of  the  National  .Asso- 
ciation of  Master  Steam  and  Hot 
Water  Fitters. 

The  conditions  iiere  iiiijicated  would 
seem  to  be  ripe  for  some  constructive 
work  of  the  first  magnitude  in  regard 
to  the  bettering  of  trade  conditions  in 
the  Mitldlc  West.  Xo  doubt  a  deter- 
mined eft'ort  will  be  made  to  bring 
about  closer  harmony  in  the  trade,  but 
the  question  is.  will  the  «»ld  mi^^takes  be 
repeated  and  the  negotiations  split  on 
the  rock  of  ultra  conservatism  on  the 
part  of  the  East  versus  ultra  radi- 
calism heretofore  imputed  in  this  con- 
nection to  the  West?  It  is  ^afe  to  say 
that  only  by  overlooking  past  differ- 
ences and  by  approaching  the  subject 
through  new  men  and  new  measures 
can  any  permanent  degree  of  progress 
be  attained  in  the  furthering  of  the  as- 
sociation idea  in  thi":  particular  direc- 
tion. 
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Annual    Meeting  of   British    Heating 
Engineers 

The  annual  general  meeting  of  the 
(British)  Institution  of  Heating  and 
Ventilating  Engineers  was  held  in  Lon- 
don February  14,  with  the  retiring  presi- 
dent C.  Ingham  Haden  in  the  chair. 
Among  those  in  attendance  was  Tlicodore 
Weinshank,  of  Indianapolis,  a  member  of 
the  American  Heating  Engineers'  So- 
ciety. Mr.  Weinshank  addressed  the 
meeting  on   fiie  subject  of  ventilation. 

On  assuming  olVice  the  new  president, 
O.  M.  Row,  M.  1.  Mech.  E.,  of  Irlam, 
Manchester,  delivered  his  inaugural  ad- 
dress in  which  he  said: 

"I   take  it  as  a  main  princi()Ie  that  iiot 
water   radiation   is   tlie   best    fur   hygienic 
purposes,  and  of  course  there  are  many 
ways   of  applying   tlie   heat,   namely,   va 
rious     fuels,     coal, 
coke,    gas.    ste.nni, 
but   let  the   iiented 
water  be  the  only 
direct     means     by 
either  natural  or 
forced    circulation. 
"Ventilation  and 
plenty  of  it.  is  of 
the  utmost  impor- 
tance,   but  I    am 
seriously  under  the 
impression   that 
such  ventilation  as 
a  large  green  l><).\, 
with    only    three 
.-ides,  out   on   the   green    sward,   and   ex- 
posing   delicately    constituted    people    to 
the    rude   atmo>phere    of   our    climate   is 
cruelly  wrong. 

"I  hear  people  talk  of  cold  bedrooms, 
open  windows,  wind  and  rain  (and  some- 
times snow)  blowing  across  their  beds 
and  freezing  their  eye  lashes,  etc.  This 
is  ail  nonsense,  (if  one  may  be  forgiven 
?uch  an  expression);  give  me  a  good 
radiation  from  hot  water  surface,  and 
then  plenty  of  properly  disposed  inlet 
and  outlet  vents,  and  my  night's  rest  is 
perfect  and  health  giving.  People  in  this 
country  seem  frightened  almost  to  death 
at  a  bit  of  first  cost,  which  often  means 
a   permanent  economy  and   comfort. 

"I  think  we  may  look  hopefully  for  a 
closer  and  very  sympathetic  connection 
between  the  old  country  and  our  broth- 
ers of  the  cr'onies  of  the  Empire,  our 
cousins  of  the  United  States  of  America, 
and  all  English  speaking  people,  and  all 
that  is  possible  should  be  done  to  es- 
tablish interchange  of  ideas  which  will 
broaden  our  minds  and  strengthen  our 
knowledge." 

A  paper  was  read  bv  John  H.  Blizard. 
A.  M.  Inst.  C.  E..  F.  R.  I.  B.  A.,  of 
Southampton,  on  "The  Ventilation  and 
Heating  of  Public  Buildings  in  Their 
Relation  to  the  Prevention  of  Tubercu- 
losis." This  was  followed  bv  an  address 
given  by  W.  H-  Hurtley.  D.  Sc,  of  St. 
Bartholomew's     Hospital,     London,     on 


<).   M    ROW 
.N'cwly-Elcclcd  PrcsiHent 


"The  Air  of  Inhabited  Rooms  With 
Special  Reference  to  Dust"  and  a  "Case 
of  Corrosion  by  Water  of  the  Hot-Water 
Pipes  at  a  Sanatorium." 

The  dates  of  future  meetings  were 
fixed   as   follows: 

Summer  meeting  at  Chester,  July  3 
and   4. 

Autunmal  meeting.  October  17.  at  the 
Institution  of  Mechanical  Engineers, 
Storey's   Gate,  London,  S.  W. 

Annual  meeting,  Lonaon,  on  February 
6,  1912. 

The  usual  dinner  followed  the  general 
uiceting  and  a  very  enjoyable  evening 
was  spent. 

The  new  president.  Oliver  M.  Row, 
M.  I.  Mech.  E-,  joined  the  institution  as 
a  member  in  1902.  In  iSSi.  at  the  age  of 
22  years  he  became  manager  to  Hocking 
and  Company.  Limited,  of  Liverpool, 
distillery  and  heating  plant  manufactur- 
ers. ^\■hile  there  Mr.  Row  developed  his 
interest  in  the  problems  attaching  to  the 
distillation  of  water  for  drinking  pur- 
poses, bringing  out  several  patents  con- 
nected with  this  and  similar  work. 
Notable  among  his  inventions  is  the 
"Row  tul)c,"  perhaps  the  most  effective 
type  of  tube  yet  invented  for  steam  heat- 
ing purposes.  Later,  Mr.  Row  took  over 
the  business  himself,  afterwards  coming 
to  Manchester,  where,  in  conjunction 
with  Mr.  J.  J.  Royle,  was  started  the  Irlam 
works  of  Royles,  Ltd. 

In  1906  Mr.  Row  was  awarded  the  sil- 
ver medal  uf  the  Institution  of  Heating 
and  Ventilating  Engineers  for  the  paper 
nn  "The  Uses  of  ."^team  for  Heating 
Purposes,"  and  a  bronze  medal  was 
awarded  to  him  at  the  Franco-British 
Exhibition  in  igoS  for  his  contribution, 
of  apparatus  for  "Heat  Transmission." 


Current  Heating  and  Ventilating  Litera- 
ture 

I'lidcr  this  hcadin:^  is  t^iihlished  each 
month  an  idex  of  the  important  articles 
on  the  subject  of  heating  and  ventilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  Heatixg  and  Venti- 
lating Magazine  on  receipt  of  the  stated 
price. 

FAN   BLAST   HE.XTING 

Design  of  Fan  Blast  Heating.  H.  C. 
Russell.  Gives  data  on  the  proportioning 
of  heating  apparatus  for  factories,, 
schools  and  public  buildings.  2000  w. 
Met  Work — Jan.  21,  1911.  Serial.  1st 
part.     20c. 

PIPE    SIZES 

Deduction  of  a  General  Formula  for 
Determining  the  Most  Economic  Size  of 
Pipe  to  Carry  Pumped  Water.  Shows  a 
simple  rule  closely  applicable  under  wide 
variations  of  pipe,  fuel  and  pump  costs. 
4000  w.     Engng-Con — Jan.  25,  191 1.     20c- 
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TLAXT    DESIGN* 

Design  of  Steam  Power  Plants-  Will- 
iam F.  Fischer.  Discusses  the  factors 
to  be  considered.  2000  \v.  Power — Jan. 
24,    191 1.     20c. 

STE.\M    PIPING 

.\  Simple  Method  of  DctermininK 
Sizes  of  Pipes  for  Low- Pressure  Steam- 
Heating.  F.  E.  Giesecke.  Diagrams  and 
explanation,  illustrated  by  problems,  and 
giving  related  information-  3500  w. 
Dom  Engng — Jan.   14,  191 1.     20c. 

SLPERHE.XTERS 

Modern  Steam  Superheaters.  Warren 
O.  Rogers-  General  illustrated  descrip- 
tion of  American  superheaters,  dealing 
with  features  of  design  and  application. 
3500  w.     Power — Jan.  3,   191 1.     20c. 

VENTn..\TION 

Mechanical  X'cntilation.  J.  KadclifTe. 
Based  on  a  paper  read  before  the  Heat 
&  Vent.  Engrs-  Discusses  the  require- 
ments of  a  perfect  system  of  ventilation 
and  means  of  attaining  the  desired  re- 
sult-.    3000  u.     Mcrh  ICngr — Jan.  6,  1911- 

40c 

» 

Proposed    Factory    Ventilation    Law    for 
Wisconsin 

Through  the  activity  of  the  Wisconsin 
State  I'cderation  of  Labor  a  bill  has  been 
introduced  in  the  Assembly  by  Mr.  \'int. 
relating  to  the  ventilation  of  manufac- 
turing and  mercantile  establishments. 
The  bill  was  refcrreii  to  the  Committee 
on  Labor  and  Labor  conditions.  Fol- 
lowing is  the  full  text  of  the  measure: 

"Section  i-  There  are  added  to  the 
statutes  three  new  sections  to  read: 
Section  1636-321.  In  factories,  mills, 
workshops,  mercantile  or  mechanical  es- 
tablishments, the  windows  shall  be  so 
arranged  that  they  will  permit  of  the 
circulation  of  fresh  air  from  the  out- 
side of  the  building  at  all  times,  and  shall 
be  so  constructed  as  to  prevent  direct 
drafts  from  striking  the  employees  work- 
ing therein.  Where  the  circulation  of 
fresh  air  cannot  be  satisfactorily  secured 
through  an  arrangement  of  the  windows, 
any  system  of  ventilation  that  will  keep 
the  air  therein  free  from  substances  and 
qualities  injurious  to  the  health  or  com- 
fort of  the  employees,  either  by  fans,  suc- 
tion devices  and  the  like,  which  ,shall  be 
approved  by  the  bureau  of  labor  and  in- 
dustrial statistics,  may  be  installed. 

"Section  1636 — 32m.  Every  factory  in- 
spector and  every  assistant  factory  in- 
spector charged  with  the  inspection  of 
factories,  mills,  workshops,  mercantile  or 
mechanical  establishments,  shall  investi- 
gate the  system  of  ventil.ntiou  in  every 
plant  inspected,  and  wherever  same  is 
not  found  to  comply  with  the  provisions 


of  this  act,  notice  thereof  shall  be  given  to 
the  owner  or  owners  thereof,  or  to  the  offi- 
cer or  officers,  if  said  factories,  mills, 
workshops,  mercantile  or  mechanical  es- 
tablishments be  corporations.  Whenever 
the  owner  or  owners  of  said  factories, 
mills,  workshops,  mercantile  or  mechan- 
ical establishments,  or  officer  or  officers 
of  said  plants  do  not  take  steps  to  remedy 
the  sj-stem  of  ventilation,  after  due  no- 
tice of  defects  thereof  has  been  given  in 
accordance  with  the  provisions  of  this 
act,  said  owner  or  owners  thereof,  or  the 
officer  or  officers  thereof  shall  be  pun- 
ished by  a  fine  of  not  less  than  $25.00  nor 
more  than  $500.00.  or  by  imprisonment 
not  less  than  thirty  day^,  nor  more  than 
si.K  months,  or  by  both  ^uch  line  and  im- 
prisonment. 

"Section  1636 — 32n.  It  shall  be  the 
duty  of  the  district  attorney  of  every 
county  in  this  State  to  prosecute  all  vio- 
lations of  this  act  upon  complaint  of  any 
officer  of  the  State  or  any  citizen  ' 


Congress   of    Technology 

A  congress  of  technology,  at  which  will 
be  presented  a  series  of  papers  dealing 
with  the  place  of  scienic  in  modern  in- 
dustry, will  be  held  in  boston,  April  10- 
II-  The  first  of  these  dates  is  the  tiftieth 
anniversary  of  the  chartering  of  the  Mas- 
sachusetts Institute  of  Technology  and 
the  primary  purpose  of  the  congress  is 
to  fittingly  mark  that  anniversary. 

The  whole  body  of  papers  to  be  pre- 
sented will  constitute  a  survey  of  engi- 
neering and  industrial  science  as  a  whole, 
from  a  body  of  men  who  will  speak  from 
first-hand  experience  with  industrial 
problems. 

The  papers,  separately,  will  discuss  the 
conditions  and  prospects  in  specific  in- 
•lustries.  No  similar  discussion  of  the  in- 
dustries has  been  attempted  on  such  a 
scale,  and  the  record  promises  to  be  of 
unique  suggestive  value  to  the  manufac- 
turers of  the  country.  The  meetings  will 
be  open  to  the  public. 


Lower   Express    Rates    from    New    York 
to  New  England  Points 

Express  rates  to  and  from  Xew  York 
and  Brockton,  Whitman,  Rockland, 
Taunton,  North  Attleboro,  Mass.,  and 
Pawtucket.  R.  I.,  have  recently  been 
lowered  25  per  cent-,  as  the  result  of  an 
order  issued  by  the  Interstate  Commerce 
Commission.  This  new  rate  took  effect 
Feb.  6,  191 1,  and  applies  to  what  is 
known  as  the  "boat  and  rail  line"  but 
which  is  rail  to  Fall  River  and  thence 
by  boat  to  Xew  York.  The  rate  was  for- 
merly $1.00  per  hundred  either  by  rail 
or  water  and  now  it  is  y-,  cent^  per  hun- 
dred; small  packages  accordingly-  To 
secure  thi>  rate  it  is  important  to  mark 
all  packages  "via  boat  and  rail."  The 
new  rate,  as  prescribed  by  the  Interstate 


THE   HEATING   AXD    VENTILATING    MAGAZINE 


ZZ 


Commerce  Commission,  is  the  result  of 
a  year's  litigation  carried  on  by  Mr. 
Henderson  of  the  National  Claim  Bu- 
reau, and  R.  J.  Donovan,  both  of  170 
Broadway.  New  York,  against  the 
Adams   I'.xpress  Company. 


The    Rating   of    Boilers   and    the   Use   of 
Fuel  Gas 

Editor   Heating  a.vd  Ventii.atinv;   Maga- 
zine: 

We  note  with  interest  the  '  Ka-i?  lor 
Hating  Heating  Boilers"  adopted  by  the 
American  Society  of  Heating  and  '\\n- 
tilating  Engineers.  The  committee  has 
probably  done  as  well  as  could  humanly 
be  e.xpected,  and  its  members  have 
shown  themselves  to  be  men  wise  in  their 
generation  in  shifting  t<>  the  Committee 
on  Tests  the  burden  of  specifying  as  to 
the  nature  of  the  conditions  on  which 
tests  for  efficiency  should  be  conducted. 
When  we  consider  that  toting  under 
laboratory  and  working  conditions  are 
entirely  different  propositions,  and  that, 
m  all  probability,  no  maker  of  heating 
boilers  now  on  the  market  would  dare  to 
run  his  boiler  under  working  conditions 
under  the  inspection  of  disinterested  scien- 
tific observation,  and  that  we  have  still 
tu  hear  that  any  boiler  maker  has  at- 
tained the  angelic  status  of  running  his 
business  for  the  general  public  good,  it  is 
fair  to  infer  that  said  testing  committee 
has  had  a  burden  of  some  weight  shifted 
onto  its  shoulders,  if  its  findings  are  to  be 
strictly  just,  and  that  it  will  be  some  con- 
siderable time  before  such  a  fair  report 
is  made  and  accepted. 

-Vs  a  matter  of  fact,  the  subject  of  rela- 
tive efficiencies  of  boilers  will  have  to  be 
left  largely  to  the  decision  that  will  arise 
Irom  a  competitive  battle  between  the 
manufacturers.  It  will  involve  the  offer 
of  one  or  more  makers  having  faith  in 
the  quality  of  their  products,  backed  up 
by  enough  cash  to  make  a  demonstra- 
tion, to  submit  to  any  fair  test  under  dis- 
interested observation.  As  the  matter 
now  stands  the  probable  efficiencies  of  a 
dozen  or  more  makes  of  boilers  are  so 
nearly  equal  that  it  would  be  a  rather 
poor  policy  for  the  more  active  makers 
to  publish  such  a  fact.  Certainly  those 
\yhose_  outfits  comprise  the  most  efficient 
hne  of  good  salesmen  and  competent  ad- 
vertisers are  not  likely  to  do  so. 

Nevertheless,  it  will  be  a  good  thing 
for  the  committee  newly  emburdened  to 
work  at  the  problem  of  the  conditions 
under  which  tests  should  be  made,  for  in 
most  boilers  there  is  a  continual  loss  of 


from  lo'/c  to  i5',c  in  ash  wastes,  1570  to 
30'^  in  imperfect  combustion,  and  from 
20'/c  to  35^'c  in  chimney  gas  loss  of  un- 
transferred  heat.  A  majority  of  the 
boilers  have  less  than  5o'/c  efficiency,  and, 
in  the  meantime,  the  damage  done  to 
health,  life  and  property  from  smoke  is 
enormously  great. 

When  the  world  realizes  that  it  is  en- 
tirely practical  to  convert  into  an  eflfect- 
ive  fuel  gas  over  75%  of  the  heat  energy 
of  cheap  coals,  including  soft  bituminous, 
lignite  and  super-hard  grades,  that  such 
gas  can  be  burned  without  smoke,  and 
that  that  gas  can  be  sold  at  a  good  profit 
at  prices  from  one-half  to  two-thirds  less 
than  the  usual  selling  prices  for  gas,  the 
>moke  nuisance  will  not  be  tolerated  in 
any  town  of  over  200  houses- 

.\inong  the  advances  now  made  have 
been  the  development  of  simple  fuel  gas 
making  plants  suited  to  small  installa- 
tions. In  view  of  the  greatly  superior 
economic  efficiency  and  utilitarian  ad- 
vantages of  central  fuel  gas  plants,  it  be- 
comes obvious  that  centre  steam  and  hot 
water  !,ystems  for  heating  will  have  no 
field  outside  of  those  which  will  be  con- 
comitant with  utilizing  exhaust  steam  or 
hot  water  in  power  plants.  But  isolated 
boilers  heated  by  the  fuel  gas  will  be 
used,  because  of  the  weight  and  bulk  of 
the  large  amount  of  heating  surface  re- 
quired to  secure  effective  transmission  of 
the  heat  generated. 

One  of  the  most  important  lessons  for 
the  heating  and  power  generating  worlds 
to  learn  is  that  to  secure  economic  effi- 
ciency in  heat  transmission,  a  sufficient 
area  of  h-ating  surface  must  be  used. 
The  arrangement  of  that  surface  is  a 
secondary  matter,  but  decidedly  impor- 
tant. It  will  also  have  to  be  accepted  as 
a  fact  that  a  perfect  smokeless  combus- 
tion of  the  easily  volatilized  fuels  is  prac- 
tically impossible  in  isolated  plants  more 
or  less  completely  burning  such  fuels 
under  atmospheric  pressure  in  immediate 
relation  to  heating  surfaces.  But  with  a 
suitable  device,  designed  for  the  contin- 
uous gasification  of  the  fuel  without  re- 
gard to  intermittent  feeding  of  the  fuel,, 
a  complete  volatilization  of  the  fuel  into 
burnable  gases,  a  fixation  of  the  tarry  or- 
other  vapors  in  the  gases  and  the  pre- 
vention of  untransformed  carbon  for- 
mation is  secured. 

Besides  the  hygienic  and  social  advan- 
tages of  generally  using  a  fuel  p'a?  in  a 
city  like  Chicago,  the  economic  savings 
efifected  would  be  something  like  $200,000- 
each  day.  When  that  recognition  is 
made,  the  questions  of  needed  areas  of 
grate  surface  and  pound  rates  of  fuel 
consumption  will  be  of  small  conse- 
quence. The  meter  measuring  the  gas 
will  supersede  most  of  the  instruments- 
of  precision  used  by  the  present-day  en- 
gineers- 

J.  M.  \\.  Kitchen-.  M.  D. 

East  Orange,  N.  J. 
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New 
York- 
Highest  temperature,  degrees  F. .  56 

Date  of  highest  temperature 26 

Lowest  temperature,  degrees  F.  .  1: 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F  ' 

Date  of  greatest  daily  range 

Least  daily  range,  degrees  F. .  4 

Date  of  least  daily  range 

Mean  temperature  for  month,  degrees  1  ^  1 
Normal  mean  temp,  this  month,  deg. 

Total  rainfall 

Total  snowfall,  inches . 

Normal  precipitation,  this  month,  inches  /> 

Total  wind  movement,  miles [  9416 

Average  hourly  wind  velocity,  miles..  .  14 

Prevailing  direction  of  wind N.  \V, 

Number  of  clear  days '> 

Number  of  partly  cloudy  day>. .  II 

Number  of  cloudy  days 11 

Number  of  davs  on  w!  '  '         'i  fell.  11 

Number  of  days  on  wl                \v  fell.  (> 

Snow  on  ground  at  end  of  month,  inches.  None 
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Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United 
States  Weather  Bureau. 

Heav>'  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  o  A.M.  and  8  P.M. 

S — clear.  P  C — partly  cloudy.  C — cloudy,  R — rain,  Sn — Snow. 

Arrows  fly  with  prevailing  direction  of  wind 
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Chicago   Gets  Next  Annual   Convention 

Official  announcement  has  been  made 
that  the  next  (2jrd)  annual  convention 
of  the  National  Association  of  Master 
Steam  and  Hot  Water  Fitters  will  be  luhl 
in  Chicago.  Tlic  dates  selected  arc  June 
5-8,  191 1.  Headquarters  have  not  yet 
been   announced. 


Isolated   Power  Plant  /■      ■>ciation 

At  an  organization  nieetin;j  of  the  .Na 
tional  Isolated  Plant  Associ-  tion  held  in 
the  I'.ngineering  Societies  Building,  New 
York,  the  following  officers  were  elected; 
Prc^itient,  Ciiarles  G.  .\rni-tr«iug.  New 
York;  vice-president,  F.  E.  Style>,  New- 
York;  secretary,  K.  D.  F'cux.  New  Yi.irk; 
treasurer,  \V.  B.  i:iliott.  New  York; 
council  members  (in  addition  to  the  pres- 
ident and  treasurer)  J.  C.  Buxton.  D.  D. 
Kimball,  S.  F.  l*"erguson.  Henry  Katteen, 
and  L.  B.  Elliman,  all  of  New  York.  The 
object  of  the  association  as  stated  in  its 
constitution,  which  has  been  adopteil,  is 
to  foster  interests  of  isolated  power 
plants  throughout  the  United  States  and 
the  interests  of  those  engaged  in  the  de- 
sign, construction,  operation  and  owner- 
ship thereof.  The  initiation  fee  i>  placed 
at  ^2-,  and  annual  ilues  at  $25,  except 
for  operating  engineers,  who  pay  $5  ini- 
tiation fee  and  $2  a  year  dues. 

An  annual  meeting  is  to  be  held  on  the 
fourtli  Monday  of  January  and  monthly 
meetings  on  the  last  Monday  of  each 
month 


A  Nevy  Fire  Governor 

A  new  automatic  lire  governor  for 
stoves  and  furnaces,  and  for  which  is 
claimed  a  saving  of  from  30  per  cent,  to 
60  per  cent,  of  fuel,  anthracite  or  lignite, 
has  been  designed  by  an  engineer  of 
Washington,  D-  C.  The  characteristic 
mechanical  feature  of  the  damper  is  its 
simplicity,  eacli  part,  of  which  there  are 
six,  is  stamped  from  sheet  metal  in  sizes 
sijitable  for  pipes  ranging  from  5  in.  in 
diameter   upwards. 

It  is  operated  entirely  by  the  draft, 
which,  as  is  well  known,  increases  as  the 
heat  increases.  By  its  use  a  fire  may  be 
lighted,  and  without  further  attention 
left  to  control  itself.  The  damper  will 
turn  off  when  the  desired  temperature  is 


reached  or  will  open  the  drait.  propor- 
tionately, should  the  lire  drop  a  degree  or 
two.  In  this  manner  a  uniform  heat  to 
^iiit    my  climate   is  accurately   obtained. 


I 


XKW  TYFH  OF  .MTOMATlf  FiXKGtJVKRNOR 

The  life  of  tlie  governor  is  estimated  to 
be  about  five  years.  It  can  be  applied  to 
any  pipe  in  a  few  moments,  ami  in  tests 
has  proven  practicable.  J.  V-  Robinson 
of  Washington,  D.  C,  is  the  patentee- 


A  Register  Humidifier 

The  location  of  a  humidifying  device 
in  the  casing  of  a  hot  air  register  is  a 
scheme  lately  patented  by  George  Griffin 
Lewis,  of  Syracuse.  N.  Y..  and  shown  in 
the  accompanying  illu>tration      It  will  be 


KhGLSTliR   HLMIUIFIER 

noted  that  a  water  reservoir,  with  a 
downwardly  tapered  bottom,  is  placed  in 
the  casing,  which  has  a  corresponding 
taper,  thus  permitting  an  air  flow  all 
around  the  water  reservoir-  .\  water 
-upply  pipe  is  connected  to  the  reservoir, 
bridging  the  space  in  the  casing.  The 
water  level  in  the  reservoir  itself  is  con- 
trolled bv  a   float  valve. 


THE    HEATING   AND    VENTILATING    MAGAZINE 


XI 11 


^fiisccLiiinEoys  fioics 


Coming   Events 

May  30-June  2,  191 1.  Spriiii;  meeting 
of  The  American  Society  of  Mechanical 
Engineers  at  Pittsburg,  Pa. 

June  5-8,  igii.  Twenty-third  annual 
convention  of  the  National  Association 
of  Master  Steam  and  Hot  Water  Fitters, 
at   Chicago,   111. 

June  6-8,  1911.  Third  annual  conven- 
tion of  the  National  District  Heating 
association  at  Pittsburg,  Pa-  Headquar- 
ters will   be   at   the    Fort    Pitt   Hotel. 

June  13-15,  1911.  AiHiual  convention 
of  the  National  Association  of  Master 
Plumbers,  Galveston,  Texas.  Head- 
quarters at  the  Hotel  Galvcz. 

» 

Deaths 

Louis  R.  Alberger.  president  of  the  Al- 
berger  Condenser  Co.,  and  the  Alberger 
Pump  Co..  New  York,  died  Jan.  31  at 
him  home  in  New  York.  He  was  47  years 
old.     Mr.   .Mbcrgcr  was   for  thirteen  years 


superintendent  of  the  condensing  depart- 
ment for  Henry  R.  Worthington.  He  in- 
corporated the  Alberger  Condenser  Co.  in 
1901.  He  was  one  of  the  best-known  spe- 
cialists in  the  country  in  his  line.  He  is 
succeeded  as  president  by  George  Q.  Pal- 
mer, formerly  vice-president,  while  D.  H. 
Chester  has  been  elected  vice-president  of 
the  Alberger  <4idcnser  Co.,  and  W.  S.  Do- 
ran,   vicc-presi/dent  of  the   .\lberaer   Pump 

Co.  ;; 

Mrs.  A.  Fredericka  Mueller,  widow  of 
the  late  H.  Mueller,  founder  of  the  H. 
Mueller  Mfg-  Co.,  Decatur,  111.,  died  Jan. 
26,  of  cerebral  apoplexy,  in  her  726  year. 
She  is  survived  by  five  sons  who  compose 
the  well-known  heating  and  plumbing 
manufacturing  firm  established  by  their 
father. 

Col.  George  D.  Scott,  the  first  presi- 
dent of  the  National  Association  of  Mas- 
ter Plumbers,  died  Feb.  18  at  his  home  in 
Brooklyn.     He  was  75  years  old. 
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Miscellaneous  Notes 

Durham,  N.  H.— Prof.  C.  E.  Hewitt,  ot 
the  department  of  electrical  engineering 
at  the  State  College,  has  been  engaged  to 
report  upon  the  feasibility  of  the  bill  in- 
troduced by  Representative  Couch  of 
Concord,  which  provides  for  the  erection 
and  equipment  of  a  central  heat  and 
lighting  plant  for  the  State  House,  state 
library  and  the  Xew  Hanip>hire  Histori- 
cal Society  building.  The  hill  covers  an 
appropriation  of  $55,000. 

Defiance,  O — .\n  ordinance  to  grant 
the  Defiance  Gas  &  F.Iectric  Co.  the  right 
to  use  the  city  street*  in  laying  out  a 
central  heating  system  was  laid  on  the 
table  at  a  recent  meeting  of  the  City 
Council.  The  company  agreed  to  give 
heat  to  the  city  hall  to  the  amount  of 
$250  a  year  at  the  regular  rates  for  such 
services  as  a  cnnxiderntioii  for  the  fran 
^•hise. 

Minneapolis,  Minn — A  central  heating 
plant  is  liiiiivr  om-idered  l>y  the  Green- 
view  Improvement  .Association,  whose 
<listrict  extends  from  ^fo^gan  to  Girard 
Ave.  south  from  Franklin,  north  to  and 
including  Mount  Corve.  John  A.  O'Rrien 
is  chairman  of  the  committee  investigat- 
ing the  subject,  the  other  members  being 
C.    Grimsrud    and    .Anton    Knoblauch. 

Sioux  City,  la. — Plan*,  for  a  new  car 
heating  and  cleaning  plant  for  the  North- 


western Railroad,  to  cost  several  thou- 
sand dollars,  have  been  drawn,  and  it  is 
expected  that  work  will  begin  soon. 

Monticello,  la- — Work  on  the  new  cen- 
tral station  iieating  plant  for  Monticello 
will  begin   in  the   Spring. 

Elgin,  111 — Plans  for  a  $500,000  stock 
company  to  supply  the  business  district 
of  HIgin  with  steam  heat  from  a  central 
plant  have  been  launched  by  Henry 
Muntz  of  that  city.  Mr.  Muntz  has  al- 
ready purchased  the  old  power  house  at 
River  street  and  Dexter  avenue  from  the 
fraction   company   for  $10,000. 

Baltimore.  Md. — The  consolidation  is 
reported  of  the  Haltimore  Refrigerating 
and  Heating  Co.  with  a  number  of  local 
ice  companies,  with  an  increase  in  capi- 
tal stork  of  Jvono.ooo 

Anderson,  Ind. — .An  application  has 
been  made  to  the  City  Council  for  a 
franchise  for  a  new  steam  heating  com- 
pany. It  is  |)roposed  to  surrender  the 
franchise  now  held  by  the  Home  Heating 
Co.  The  new  franchi<;e  will  ask  for  the 
privilege  of  covering  all  territory  be- 
tween the  C.  W.  &  M.  branch  of  the  Big 
Four  and  the  Pennsylvania  Railroad  from 
east  to  wot  and  between  Sixth  and  Four- 
teenth   '•troet*   from   north   to   south. 

Kokomo  Railway  &  Light  Co.,  Ko- 
komo.   Ind..   has   tiled   notice  of  enlarge- 


We  Help  Heating  and  Ventilating  Men 

l()  turiii.sh  a  tirst-class  sy>tciii  by  otloriiig  theni  ihc  !iio,-,i  j.owtriul  grav- 
ity ventilator  on  the  market. 

In  many  cases  it  does  away  ^vith  the  necessity  of  aspirating  coils  and 
saves  the  expense  of  maintaining  power  fans.     Helps  lo  save  money  on 

the  hentini,^  l>ill  l>v  rtMivn-iiv^r  tlv  f'>n1  ni'"  wbi-'li  i<  c- 1  rlifTf^,  nit   »'>  Ivat. 

THE  "VACUUM"  VENTILATOR  WILL  DO  THIS 

anil  at  tlu'  same  tinu-  pn'vent  down  drafts. 

Write  for  our  booklet  tellinjf  about  the  principle    of  the  VERTICAL    OUTLET. 

THt  VACllUVi  VENTILATOR   COMPWY,   421    ATLANTIC  AVENIE.   BOSTON,  MASS. 
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nient  of  purpose  to  enable  tlie  company 
to  operate  a  steam  heating  plant.  G.  J. 
Marott  is  the  president. 

Dexter,  la. — The  people  of  this  citj- 
will  soon  viite  to  determine  whether  a 
gas  plant  shall  be  installed  for  heating, 
cookintj  and  lighting  purposes. 

Oakland,  Cal. — A  central  heating  plant 
to  cost  $100,000  is  about  to  be  established 
in  Oakland  by  the  Oakland  Gas.  Light 
&  Heat  Co.  Work  is  already  under  way, 
the  necessary  permits  having  been  re- 
cently granted  by  the  Oakland  Board  of 
Works-  The  system  will  cover  many  of 
the  city's  principal  streets  and  will  be 
one  of  the  most  important  undertakings 
of  it-   kind   in   the   Far  West. 

Edward  Blake,  Jr.,  until  recently  man- 
ager of  sales  for  Wells  Bros.  Co.,  Green- 
field, Mass.,  makers  of  pipe  threading 
tools,  has  resigned  t<>  take  the  manage- 
ment of  the  Canadian  Tap  Oie  Co..  Ltd., 
Gait,  Ont.,  of  which  ne  has  been  treas- 
urer since  1905.  Mr.  lilake  holds  a  con- 
trolling interest  in  the  Canadian  concern. 

Prof.  John  R.  Allen,  <»f  Michigan  Uni- 
versity, has  been  elected  vice-president  of 
the  Michigan  F.ngineers'  Society,  at  it< 
recent  meeting  in  Lansing. 

BufTalo,  N.  Y. — On  invitation  of  the 
Department  r.f  Research  i>f  the  .American 


Radiator  Co-  a  visit  was  made  recently 
to  its  testing  plant  at  Bufifalo  by  a  com- 
mittee from  the  National  Association  of 
.Master  Steam  and  Hot  Water  Fitters  in 
connection  with  its  investigation  of  the 
(|uestion  of  ratings  for  house  heating 
boilers.  Included  in  the  party  were: 
\'ive-president  Denny,  of  Newark,  and 
Messrs.  John  T.  Sadler,  John  W.  Dan- 
forth,  Gombers,  English,  Bishop,  Raid- 
win  and  Cryer  of  the  Standardization 
Committee. 

Cincinnati,  O.  —  Sanitary  policemen 
have  been  stationed  at  Fountain  Square 
to  see  that  the  street  cars  are  properly 
ventilated.  The  suggestions  of  the  health 
department  have  been  ineffective  on  some 
of  the  city's  street  lines. 

Harrisburg,  Pa. — .\  local  association  of 
master  steam  and  hot  water  fitters  has 
been  organized  at  Harrisburg.  At  the 
l)resent  writing  the  new  organization  is 
an  independent  bodj--  President,  Will- 
iam Jennings;  vice-president,  C.  Fisher; 
treasurer,  Warren  Bossier;  secretary,  H. 
B.  Low.  For  the  present  regular  meet- 
ings will  be  held  at  the  plant  of  the  Har- 
risburg Steam  Heat  &  Power  Co. 

Richard  D.  Kimball  Co.,  Boston  and 
New  York,  heating  and  ventilating  en- 
>,'ineers.    announces    the    removal    of    its 
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New  York  offices  to  15-17  West  38th 
street.  Its  testing  and  inspection  depart- 
ment lias  been  removed  to  the  same  ad- 
dress. 

Percival  Robert  Moses,  consulting  en- 
gineer, announces  the  removal  of  offices 
to  366  Fifth  avenue,  corner  of  Thirty-fifth 
street.  The  Engineering  Supervision 
Company  has  removed  to  the  same  ad- 
dress. 

Isolated  Plant,  New  York,  announces 
the  removal  of  its  executive  offices  to  366 
Fifth  avenue- 
American  Society  of  Mechanical  Engi- 
neers will  hold  its  spring  meeting  m 
Pittsburg  May  30-June  2,  inclusive.  The 
society  has  not  met  in  that  city  since  1884. 
There  are  now  about  160  members  in  the 
Pittsburg  district.  Arrangements  for  the 
forthcoming  meeting  are  in  the  hands  of 
an  executive  committee  consisting  of  E. 
M.  Ilerr,  George  Mesta,  J.  M.  Tate,  Jr., 
Chester  B.  Albree,  D.  F.  Crawford,  Mor- 
ris Knovvles  and  Elmer  K.  Miles,  secre- 
tary. 

United  Bunch  of  Sheep,  home  fold,  at 
its  recent  annual  meeting  in  Milwaukee, 
Wis.,  elected  the  following  officers  for 
the  ensuing  year:  Grand  ram.  A.  M. 
Wagner;  vice-rnm.  Richard  Mohnhach; 
grand  shearer,  George  Roska;  keeper  of 
the  golden  fleece,  Fred  Wagner;  shep- 
herd, Arthur  WcUhauscn;  director  for 
one  year,  U.  Pj.  Gp.rnsey;  director  for 
three  years,  F.  E.  Nolan.  Fifty  members 
were  in  attendance-  Plans  were  reported 
for  organizing  branch  folds  in  Minne- 
apolis.  St.   Paul,   Detroit  and   St.   Louis. 


Although  hardly  three  years  old,  this 
unique  organization  of  salesmen  has  at- 
tained a  strength,  both  in  numbers  and 
intluence. 

Springfield,  111. — At  a  meeting  held  re- 
cently m  Springfield,  according  to  Do- 
vicslic  Engineering,  a  major  heating 
league  was  formed  in  conjunction  with 
minor  heating  leagues  already  formed  in 
the  state  of  Illinois  for  the  purpose  of 
securing  better  trade  protection  for  the 
steam  heating  contracting  trade.  T.  E. 
Walters,  Aurora,  was  elected  president 
of  the  league;  J.  E-  Fitzgerald,  Lake  For- 
est, secretary;  L.  O'Flaherty,  Elgin, 
treasurer;  E.  C.  Barrett.  Jolitt,  and 
William  Hanrahan,  Chicago,  were  made 
a  board  of  trustees,  with  power  to  elect 
a  board   of  directors. 

Master  Steam  and  Hot  Water  Fitters' 
Association  of  San  Francisco,  Gal.,  has 
elected  J.  G.  Sorgen  as  its  president,  to 
succeed  F.  W.  Howard,  resigned.  The 
association  will  send  a  delegate  to  the 
convention  of  the  National  Association 
.It  Chicago.  June  5-8. 

Chicago  Steam  Heating  and  Ventilat- 
ing Engineers  held  its  second  annual 
meeting  Feb  7  at  King's  Banquet  Hall 
in  Chicago.  The  attendance  numbered 
74  out  of  a  total  membership  of  91-  The 
following  officers  were  elected:  Presi- 
dent. W.  B.  Graves;  vice-president,  John 
O'Shea;  treasurer,  William  Sullivan;  sec- 
retary. George  11.  Kirk:  directors:  Rob- 
ert Gordon,  Charles  Glennon  and  G.  F. 
Schample.  E.  E.  Melum  was  re-elected 
recording      secretary.        Following      the 
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With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  hare  been  35  years  manufacturing  Steam  Trapt  and 
know  there  is  no  better  trap  made.     May  we  send  you  one  for  trial? 
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Siurievanf 

Propeller  Fans 
for  Ventilating 
and  Cooling 


I'he  design  of  our  Propeller 
Fans  is  along  the  same  scien- 
tific lines  as  all  our  fan  prod- 
uct, and  that  is  why  Sturtc- 
\'ant  Propeller  Fans  deliver 
more  air  for  the  same  size 
fan  and  with  less  power  ex- 
penditure than  any  other  pro- 
peller type  made-  The  con- 
struction is  particularly  strong 
and  durable. 

They  will  quickly  change  the 
air  in  factories,  workrooms, 
kitchens,  billiard  halls,  etc., 
carr>-ing  away  the  smoke, 
fumes,  and  hot  air,  keeping  the 
atmosphere  sweet  and    cool. 

The  electric  fans  are  equipped 
with  motors  wound  for  either 
alternating  or  direct  current. 
They  may  be  installed  in  any 
position  and  controlled  from 
any  point  desired. 

AikfoT  Bulletin  No.  146  V 

B.  F.  STURTEVANT  CO. 

HYDE    PARK,  MASS.  gog 


meeting  a  dinner  was  served  at  which  the 
speakers  included  Robert  Gordon,  Past 
President  Charles  Glennon,  George  H. 
Kirk  and  J.  J.  Cahill. 

Eastern  Supply  Association  held  its 
regular  meeting  at  the  Hotel  Astor,  New 
York,  Feb.  8.  In  the  absence  of  Presi- 
dent P.  M.  Reecher,  the  chair  was  oc- 
cupied by  Vive-President  John  A.  Mur- 
ray. One  hundred  members  were  pres- 
ent. Nine  new  members  were  elected, 
including  Bradlee  &  Chatman  Co.,  Bos- 
ton; Mayor,  Lane  &  Co.,  New  York,  and 
the  United  States  Radiator  Corporation, 
Dunkirk,  N.  Y. 


Manufacturers'    Notes 

American  Radiator  Co  ,  Chicago,  will 
build  a  warehouse  of  mill  construction  at 
Denver,  Colo. 

Jenkins  Bros-,  New  York,  will  move 
into  new  and  larger  quarters  at  (S2  White 
street  about  tlie  middle  of  April. 

American  Blower  Co.,  Detroit,  Mich., 
announces  the  retirement  of  C.  W.  Old 
as  manager  of  its  Atlantic  district  with 
headquarters  in  New  York.  He  is  suc- 
ceeded by  Arthur  Ritter.  Mr.  Old  will 
engage  in  the  manufacture  of  brick.  He 
remains  a  director  of  the  American 
P.Inwor  Co. 


One  Heating  Plant\ 
Does  Work  of  25 

•Sl  Paul's  ,Scliool,  at 
Concord,  .V.  H.,  consists 
of  _'.j  huililines,  scattf-n-d 
ovi-r  an  ara  of  2000  arrp.f. 
Kacti  Ijuiklins;  was  h^-ati  d 
liy  a  S'-paratf  plant  until 
a  ff  w  yf-ars  atco,  whi  n  a 
cntral  power-plant  was 
installf-d  and  the  strata 
carried  to  the  various 
tiuildings  tiirough  r'ip'S 
installed  in  J-.M  .Section- 
al Conduit.  Thisenabl  s 
them  to  heat  their  build- 
ings lj(  tter.  saves  th  •  co>t 
of  operating  2.5  separate 
plants,  reduces  cost  of 
fii»l  and  cuts  down  iii- 
-iiranc  ■  rates. 

J-M  Sectional  Conduit 

will  carry  steam  1000  feet  without  practically  any 
loss.  It  saves  90  per  cent,  of  the  heat  lost  in 
transmission  through  unprotected  or  poorly 
insulated  pipes.  It  can  be  easily  opened  up  after 
installation  and  leaks  in  pipes  readily  located. 
Can  be  taken  up  and  relaid  without  injury. 
.\cids,  gases  or  the  chemical  action  of  the  earth 
do  not  affect  it.  It  will  last  indefinitely. 
Write  our  nearest  Branch  for  Catalogue  No.  103 

H.  W.   JOHNS-MANVILLE   CO. 
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Crane  Co.,  Chicago,  has  increased  its 
capital  stock  from  $13,000,000  to  17.000,- 
ooo- 

Standard  Pump  &  Engine  Co.,  Cleve- 
land, O.,  has  increased  its  capital  stock, 
having  recently  purchased  the  business  of 
the  Schletter-Ripple  Co.,  dealers  in  water 
supplies.  The  general  sales  department 
is  under  the  management  of  C.  .\. 
Schletter. 

American  Radiator  Company,  Chicago, 
in  its  annual  report,  shows  net  profits  of 
$1,197,517.  which  are  the  largest  in  the 
company's  history.  The  figures  for  1910 
were  $y7io99-  .\lthough  the  common 
stock  was  increased  from  $5,000,000  to  $6,- 
150,000  the  earnings  for  the  year  amount- 
ed to  16.05%  as  compared  with  15.2370 
on  the  smaller  capitalization  last  year. 
The  sales  for  the  year  which  resulted  in 
this  splendid  showing  were  also  (he  larg- 
est the  companj'  has  reported.  .\  profit- 
sharing  system  has  been  adopted  by  the 
company  by  which  its  employees  may  ob- 
tain >ti)(.k  (in  easy  payments. 

United  States  Radiator  Corporation, 
Dunkirk,  N.  Y.,  announces  the  appoint- 
ment of  II.  M.  .\ndor«on  as  assistant 
manager  of  its  Omaha  branch.  This 
branch  is  under  the  direct  management 
of  Fred  R.  Bishop.  The  corporation's 
branch  in  I'altimore,  Mrl.,  is  now  located 

at   700  Xiirth    Iliiwnril   ^Iriit     wh.  ri-   .1   ni\v 


show  room  has  been  opened  with  Joshua 
N'aylor  in  charge-  The  IMiiladclphia  of- 
fice has  been  moved  from  the  Dre.Kel 
Building  to  122  North  13th  street,  where 
an  elaborate  display  of  the  company's 
line  of  boilers  and  radiators  is  to  be  seen 
in  charge  of  George  W.  Barr,  the  new 
manager  of  the  Philadelphia  branch. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N. 
v.,  has  ai)i>(iiiited  1-.  K.  Russell  as  its 
special  representative  in  Philadelphia  and 
vicinity-  Mr.  Russell  has  been  connected 
with  Crane  Co.  for  the  past  seventeen 
years  in  its  Philadelphia  office. 


New  Incorporations 

Martels  Water  Heater  Co.,  St-  Louis. 
Mm  C"ai)ital.  $ioo(>;>  Incorporators: 
Chas.  von  Martels.  H  W.  .Martels  and  J. 
I"     I)i.'i!non<l. 

Kollker  Electric  Co.,  Evansvillc,  Ind. 
Capital.  10.000.  To  buy  and  sell  heating, 
plumbing  an<l  electrical  supplies.  Incor- 
porators: Henry  Kollker,  Jr.,  .\meHa 
KoIIkcr   and    C    Kollker. 

Potts-Rine  Supply  Co.,  Columbus,  O. 
Capital,  $25,000.  To  take  over  heating 
and  plumbing  supply  business  of  B.  D. 
Potts.  Incorporator';:  B.  D.  Potts, 
I>ank   Short.    L.   G.   Williams,   Harry   L. 

T'litt-     .'iiiil    pr.iiiJ<    M.    I\im-     I .  .nil  iil\-    iii'r- 
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chasing  agent  for  the  VVestwater  Supply 
Co.,  *oi    Cohimbus. 

Columbus  Supply  Co.,  Columbus,  O. 
Capital,  $30,000.  To  deal  in  steam,  gas 
and  plumbing  supplies.  Incorporators: 
Frederick  M.  Abbott,  Joseph  Falkcnbach, 
William  L.  StehU-.  Harry  II.  Young  and 
George   Link- 

Morrin  Climax  Boiler  Co.,  Jersey  City, 
N.  J.  Capital,  $100,000.  To  manufacture 
boilers,  steam  generators,  fittings,  etc. 
Incorporators:  T.  1".  Morrin,  E.  T.  Mor- 
rin and  Mr.  O'Day.  The  company  has 
I)iirchased  the  plant  of  the  West  Pulver- 
izing Machine  Co.,  at  Mallory  and  Pol- 
lock   avenues,   Jersey    City. 

Geo.  A.  Weld  Co.,  7)  .Milk  .street.  Hos- 
ton.  Capital,  $io.noo.  To  deal  in  steam 
and  hot  water  si)ecialtics.  liic(jrporators: 
R.  l.inscott,  president;  George  A.  Weld, 
treasurer,  and  1).  C.  Linscott. 

Atwood  Vacuum  Cleaner  Co.,  Rock- 
ford.  111.  Cai)it;il.  $5o.ixx).  I'o  make  sta- 
tionary vacuum  cleaners. 

American  Rotary  Valve  Co..  Chicago- 
Cajjil.d,  $5(j<),tK)o.  lo  iii;iiuuactiire  \acuum 
cleaners  and  a  rotary  valve.  The  com- 
l)any's  headquarters  will  l)e  located  at  56 
Dearborn  street.  I'resident.  William 
Waller;  vice-i)resi(lent,  l>.  Smith;  secre- 
tary, Austin  II.  Hart;  treasurer,  Warren 
C.  I'airbimks;  assistant  treasurer,  Will- 
iam   W;iIlor,   Jr. 

Knapp  Boiler  Co.,  .Minneapolis,  Minn. 
Cai)ital,  $330,ixx).  To  take  over  the  busi- 
ness of  the  Knapp  l^oiler  Works.  The 
company  makes  a  sectional  water-tube 
Ixiiler  for  lu-.iting  w^rk. 

American  Heating  &  Supply  Co.,  Rock- 
ford,  111.     Capital,  $40,000.     To  engage  in 


the  manufacture  of  heating  plants.  Incor- 
porators: Fred  K.  Houston,  Merritt  H. 
.\lott,  Harry  S.  Vandenberg  and  Charles 
I'ranz. 

W.  S.  Hannum  Plumbing  &  Heating 
Co.,  Danville,  HI.  Capital,  $20,000.  To 
lake  over  heating  and  plumbing  business 
of  W.  S.  Hannum  iS:  Co.  Incorporators: 
Walter  S.  Hannum,  Albert  Hannum  and 
William   llalbert. 

Metropolis  Heater  &  Appliance  Co., 
\e\\  York.  Cai)ital,  $25,000.  Incorpora- 
tors: T.  La  Var.  H.  A.  Archibald  and 
R.  W.  r.ooker,  all  of  New  Rochelle, 
X.  Y. 

America  Healing  &  Supply  Co.,  Rock- 
ford,  111.,  capital  $40,000,  fully  paid  up,  is 
the  title  of  a  new  corporation  formed  to 
take  over  the  business  of  the  America 
Heating  Co.  and  also  to  conduct  a  gen- 
eral jobbing  business  in  heating  and  en- 
gineers' supplies.  The  company  will 
greatly  enlarge  the  operations  of  the  for- 
mer firm  in  the  contracting  and  installa- 
tion of  heating  and  ventilating  systems. 
Incorporators:  V-  K.  Houston,  M.  H. 
.Molt,  Charles  Frans  and  li.  S.  Van  Den- 
berg,  all  of  whom  have  been  active  in  the 
former  compan}-  under  Mr.  Houston.  The 
officers  of  the  new  company  arc:  Presi- 
dent, V.  K.  Houston;  vice-president,  M. 
H.  Mott;  secretary  and  treasurer.  H.  S. 
\'an  Denbcrg;  general  superintendent, 
Charles    I'rans. 

American  Heating  and  Ventilating  Co., 
Cle\  eland,  0-;  capital  $10,000.  Incorpo- 
rators: Chas.  L.  .Sobotta,  T.  M.  Golden, 
I.ena  G.  Moulder.  Albert  W.  Moulder  and 
Carrie  C.  Sobotta. 

Plant    Equipment    Co.,    Cleveland,     O.; 


HEATING  APPARATUS  THAT  MAKES  GOOD 

Economy,  Efficiency,  Reliability 

FANS,  COILS, 
VENTILATING 
EQUIPMENT 


Garden  City  Fan  Co. 

McCormick  Building 
Chicago  Illinois 


New  York  Office 
Singer   Building 
149  Broadway 


xx 


THE   HEATING    AND    VENTH.ATING    MAGAZINE 


capital  $10,000,  to  make  and  install  heat- 
ing and  power  plants.  Incorporators: 
Charles  Eisele,  A.  D. .  Dickson,  S-  E. 
-Manix,  E.  W.  Kraft  and  J.  F.  I'atterson. 
Winterbottom  Construction  Co-,  Cleve- 
land ,  O.,  capital  $10,000,  tu  Conduct  heat- 
ing and  ventilating  business  and  to  do 
construction  work.  Incorporators:  Jo- 
seph and  Minnie  Winterbottom,  Edwin 
S.  Dickerson,  John  H.  Haas  and  Chas. 
B.   Benz. 

Wilkinson  Foundry  &  Mfg.  Co., 
Bridgeport,  Pa.,  capital  $200,000,  to  take- 
over the  business  of  the  Wilkinson  Foun- 
dry Co.  and  Lorenna  Foundry  Co.,  of 
Bridgeport,  Pa.,  and  the  Stroud-Wilfong 
Co.,  of  Philadelphia.  The  company  will 
make  feed  water  purifiers  and  other  heat 
ing  specialties.  President,  Benjamin  1". 
Evans;  vice-president,  C.  S.  Wilfong; 
secretary  and  treasurer,  Joseph  C.  Lo- 
renna. 

Warneke  Deringcr     Co.,     Minneapolis, 
-Minn.,   orKaiii/cil    to   conduct    a    jobbing: 
business    in    heating   and    plumbing    sup- 
plies.    The  members  of  the  firm  arc  Her 
mann.  J.   Warneke  and  (icorge   H.   Dcrin 
ger. 

Flectropic  Products  Co..  Buffalo,  N.  Y.. 
jrganizcd  l<>  niainiiacturc  radiators.  The 
company  w  ill  build  a  fire-proof  factory  at 
Elm  wood  .Tnd  Ilertcl  avenues- 
Ideal  Pump  Co.,  Denver,  Colo.,  capital 
$25,000.  Incorporators:  J.  T.  Moynahan, 
T.  T.  Moynahan  and  W^m-  Wahl. 

Scott  &  Co.,  Philadelphia,  capital  $100,- 
000,  to  conduct  a  heating  contracting 
business.  Incorporators:  David  E  Rat- 
tan and  Oliver  I'..  Soloinon,  of  Philadel- 
phia, and  James  Lord,  of  Dover,  Del- 

Untereincr  Heating  Co.,  Jersey  City, 
X.   J.,   capital   $15,000,   to   deal   in    luating 

and  phiinhing  siipplic;. 

Hankinson  Plumbing  &  Heating  Co., 
Hankinson,  X.  D.,  to  conduct  heating  and 
plumbing  contracting  business,  taking 
over  the  business  of  John  Green.  The 
manager  of  the  new  firm  is  C.  C.  Putnam. 

Jose  Heating  Co.,  Portland.  Me.,  capi- 
tal  Sio.ooo.   t"   maintain   a   steam    heating 


and  power  plant  in  that  city-  President, 
John  C.  Small;  treasurer,  Richard  Webbs. 
Knox  Terpezone  Co.,  Elizabeth,  N.  J., 
capital  $250,000,  to  manufacture  heating 
and  ventilating  appliances  with  special 
reference  to  hospital-  Incorporators: 
William  J.  Knox,  Lewis  H.  Rogers  and 
W.  A.  Sherman. 


Spencer  &  Haviland,  174-176  South 
I'nrtland  avenue,  Brooklyn,  N.  Y-,  have 
failed  with  liabilities  amounting  to  $43.- 
400.  The  firm  is  one  of  the  oldest  supply 
houses  in  the  East,  having  been  estab- 
lishc  for  nearlv  fortv  vears. 


Business    Changes 

Limbert-Smith  Plumbing  Co.,  .\kron, 
( )..  has  incnascd  its  capital  stock  from 
$10,000  to  $25,000-  The  officers  of  this 
enterprising  concern  arc:  President,  J. 
D-    .*^latcr;    secretary.    B.    G.    Smith. 

Ideal  Heating  Co-.  Columbus,  O..  has 
increased  its  ca|)ital  stock  from  $10,000 
to  $25,000.  The  company  manufactures 
gas  furnaces  and  fittings.  President, 
Samuel  Fippin;  secretary,  !•'.  C.  .Mcdick; 
general  manager,  R.  S.  Thompson;  me- 
chanician. O-  I-.  Skinner;  l)usiness  man- 
a>;er,   R.   .\.   Magley. 


Wanted 

Wanted,  foreman  of  sheet  metal  shop 
for  large  heating  and  ventilating  firm  on 
Pacific  Coast.  Must  thoroughly  under- 
stand the  business  and  have  good  execu- 
tive ability.  $1,700  salary  to  first-class, 
capable  man.  Give  name,  age,  references, 
and  experience.  .Xddress,  Ventilating, 
care  Hfntint,  ,\nd  \'KNTii.\TiNf;  Mac.azine. 

Heating  and  Ventilating  Engineer, 
with  eleven  years'  experience,  desires  to 
represent  live  lines  connected  with  the 
heating  and  ventilating  field  in  Chicago 
and  surrounding  territory  on  a  commis- 
sion basis.  Thoroughly  versed  in  hot- 
blast  engineering.  Desires  line  of  asbes- 
tos or  magnesia  products-  Ample  ware- 
house facilities  for  stock.  Address. 
Chicago,  care  of  Heating  and  Ventilat- 
ing Magazine. 


The  Empire  Low  Pressure  Steam  Trap 

Means  Trap  Satisfaction 

The  trap  question  will  be  settled  if  you  install  an 
EMPIRE.  Adapted  to  all  classes  of  low  pressure  work. 
Perfectly  automatic  in  operation.  THE  SIMPLEST 
TRAP  MADE,  Let  us  send  you  one  on  trial.  You 
will  be  surprised  at  its  low  cost  too. 

\SK'   FOR  Rl'LLFTIV   101 

AMERICAN  DISTRICT  STEAM  COMPANY 

LOCKPORT,  N    Y.  CHICAGO,  ILL. 
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Air  in   the  J^etif  ^orK  Subbuay 

Bv  Dr.  George  A.  Soper 

Editor's  Xotf.— T/u-  accompanying  paper  is  a  rcsunu-  of  an  elaborate  series  of  ex- 
periments conducted  by  Dr.  Soper  for  the  Board  of  Rapid  Transit  Railroad  Commis- 
sioners in  New  York.  The  detailed  report  of  these  tests,  together  with  many  other  re- 
searches on  the  general  subject  of  air  conditions  in  subways,  both  in  this  country  and 
Europe,  is  contained  m  Dr.  Soper' s  book,  "Air  and  I  'entilation  in  Subxcays,"  recently 
issued. 


W  hen  the  New  York  subway  was 
first  opened  there  was  a  good  deal 
of  complaint  as  to  the  condition  of 
the  air.  The  subway  grew  hot  and 
there  were  unpleasant  odors.  Some 
more  or  less  scientific  people  made 
a  few  quick-and-easy  determinations 
of  the  oxygen  and  the  carbon  dio.x- 
ide  in  the  air,  and  published  alarm- 
ing reports  in  the  newspapers.  Pro- 
fessor Chandler,  of  Columbia  Uni- 
versity, made  some  careful  examina- 
tions of  the  carbon  dioxide,  which 
were  reassuring  enough  for  him  and 
many  others,  but  the  Rapid  Transit 
Commissioners  were  not  fully  satis- 
fied. They  held  the  view  that  here 
was  a  great  experiment.  The  sub- 
way was  certainly  uncomfortable. 
Something  was  the  matter  with  the 
ventilation.  Was  the  air  dangerous 
to  breathe?  If  the  air  was  bad  and 
could  not  be  made  wholesome,  there 
would  be  no  more  subways  built. 
The  importance  of  this  question  was 
considered  great  enough  to  warrant 
thorough  investigation.  I  was  asked 
to  make  the  investigation  and  did  so. 

The  temperature  and  humidity 
were  determined.  There  were  50,- 
000  determinations  of  the  tempera- 
ture and  humidity.  The  oxygen  was 


estimated;  there  were  80  determina- 
tions of  oxygen.  The  carbon  diox- 
ide was  determined ;  there  were 
3,000  analyses  of  that.  The  numbers 
of  bacteria  were  determined ;  there 
were  about  2,500  bacteriological  ex- 
aminations. The  dust  was  analyzed. 
I  found  the  problem  to  be  largely 
one  of  dust,  so  far  as  health  was  di- 
rectly and  seriously  concerned. 

I  found  at  the  outset  that  the  or- 
dinary quick-and-easy  methods  of 
analysis  employed  in  most  ventila- 
tion work  were  not  suitable  for  this 
case.  And  so  the  most  accurate  de- 
terminations which  it  was  practi- 
cable to  make  on  a  large  scale  and 
under  the  difficult  conditions  of  sub- 
way traffic  were  employed. 

It  was  only  by  the  most  refined 
methods  that  we  could  detect  any 
difference  between  the  oxygen  in 
the  subway  and  that  in  the  outside 
air.  The  difference  averaged  only 
about  15^  parts  of  carbon  dioxide 
per  10,000  parts  of  air.  It  was  al- 
most incredible  that  such  a  slight 
dift'erence  should  exist  while  the  air 
in  the  subway  was  so  unpleasant, 
yet  the  fact  could  not  be  disputed. 

It  was  difficult  to  get  samples.  It 
was   desirable  *hat  thev   should  be 
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collected,  as  far  as  possible,  away 
from  people.  So  I  had  the  sample 
bottles  put  in  a  basket  with  a  pump 
and  a  thermometer.  The  investiga- 
tor appeared  to  be  a  }oung  man  pro- 
ceeding to  market.  He  would  go  to 
the  part  of  the  subway  previously 
determined  on,  await  his  opportu- 
nity and  then  lake  the  cover  off  the 
basket  sufficiently  to  insert  a  rubber 
tube.  Then  with  the  air  jnmip  he 
would  ])ump  air  through  a  flask  un- 
til the  flask  was  filled  with  the  air  to 
be  analyzed.  I  found  wc  could  get 
a  reliable  sample  in  that  way,  and  in 
that  way  alone. 

I'ig.  I  shows  some  of  the  results. 
There  were  about  2.000  analyses  av- 
eraged to  get  the  figures  from  which 
these  curves  were  made.  The 
amount  of  carbon  dioxide  in  the  air 
of  the  subway  is  shown  by  the  heav- 
ier upper  line;  that  in  the  streets  by 
the  lighter  line  below.  Xote  the 
correspondence  between  the  rising 
and  the  falling  of  these  two  lines. 

NARIATIOX    OF    fO,    IN    STRKKT    .MR 

The  observations  extended  over 
several  months.  I  found  there  was 
a  difference  in  the  amount  of  carbon 
dioxide  in  the  air  of  the  streets  at 
different  hours  of 
the  da\ .  Rush 
hours  in  the  sub- 
way always  gave 
larger  amounts  of 
carlxm  dioxide  than 
other  hours.  And. 
curiou-^lv  enough, 
the  rush  hours  in 
the  subway  appear-  ric, 
ed   to  be  the   rush 

hours  in  the  streets.  .\i)parently.  the 
air  in  the  streets  was  affected  by  the 
great  number  of  people  in  them.  The 
striking  rise  shown  in  December  is 
due  to  the  large  increase  in  the  num- 
ber of  people  using  the  subway  and 
streets.  It  was  the  Christmas  sea- 
son. 

There  were  regular  variations  in 
the  chemical  condition  of  the  air  at 
dift'erent  hours  of  the  day  and  night. 
At  6  a.  m.  the  carbon  dioxide  in  the 
subway  was  at  a  minimum.  It  then 
increased  rapidly  up  to  the  end  of 
the  morning  rush   hour.     From   the 


end  of  the  morning  rush  hours  there 
was  a  gradual  reduction  until  just 
before  noon,  when  the  reduction 
ceased  and  there  was  a  slight  in- 
crease. The  increase  was  apparent- 
ly due  to  the  fact  that  there  was  a 
slight  rush  of  people  who  used  the 
subway  about  noon  in  the  shopping 
district.  After  noon  there  was  a 
progressive  reduction  down  to  the 
I)eginning  of  the  rush  hours  of  the 
afternoon,  when  there  was  a  decided 
increase.  From  that  time  there  was 
a  pretty  constant  reduction  until 
morning. 

There  was  much  more  carbon  di- 
oxide at  6  p.  m.  than  during  the  rush 
hours  of  the  morning,  because  more 
l)co])lc  traveled  at  that  time.  The 
crowding  was  much  greater  because 
the  rush  period  was  shorter.  Most 
of  the  people  who  went  to  business 
between  seven  and  nine  wanted  to 
get  home  as  ^o. .n  nficr  six  as  pos- 
sible. 

I'ig.  2  shows  a  compound  diagram 
which  ma>  need  a  word  of  ex])lana- 
tion.  We  have  here  the  amount  of 
carbon  dioxide  found  at  the  different 
stations.  The  subway  is  20  miles 
long,  anrl  the  most  interesting  part 
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of  it.  from  the  standpoint  of  venti- 
lation, is  between  lirooklyn  Bridge 
and  Seventy-ninth  Street.  This  dia- 
gram represents  the  condition  be- 
tween those  two  points.  The 
amount  of  carbon  dioxide  in  the  air 
at  different  stations  for  the  period 
from  July  14  to  September  i  lies 
along  the  lower  broken  line.  Later 
in  the  season,  when  more  people 
were  traveling,  there  was  much 
more  carbon  dioxide  at  those  sta- 
tions. W'c  have  this  fact  shown  on 
another  broken  line.  Later,  in  No- 
vember,  when    the    heat    began    to 
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abate  and  more  active  business  con- 
ditions led  more  people  to  take  the 
subway,  there  was  a  further  increase 
in  the  amount  of  carbon  dioxide,  and 
so  on  until  the  end  of  December. 
There  is  one  diagram  for  the  after- 
noon hours  and  one  for  the  morning 


MORNING  HOURS 
7.30-11   A.  M. 


chance.  Tlie  Xew  York  subway  did 
not  have  a  chance,  and  the  Paris 
subway  did  not.  for  the  reason  that 
it  was  too  tightly  enclosed  for  the 
air  to  move  in  and  out  with  the  re- 
(|uisite  freedom. 

It  is  not  necessary  to  put  fans  into 
subways  like  the  New 
York  subway.  In  fact,  it 
is  d(nibtful  if  fans,  even 
on  the  largest  scale  prac- 
ticable, will  produce  mate- 
rial improvement,  except 
immediately  at  the  points 
where,  for  example,  out- 
side air  is  pumped  in.  Fans 
will  not  improve  the  air 
soiisibly  for  any  consider- 
able distance.  This  was 
proved  by  my  investiga- 
tions. But  if  you  will 
give  tlK*  subway  openings 
enough,  it  will  breathe 
of  itself.  The  breathing 
I)ears  a  rather  close  anal- 
ogy to  that  of  animals. 

The  subway  in  Xew 
York  has  been  materially 
iiuproved  by  providing 
blow-holes  through  which 
the  air  set  in  motion  by 
the  trains  can  move  in 
and  out.  I  have  said  the 
^oy  ^""'^  need  of  so  much  ojjening 
"^.s     was  not  evident  at  first. 

METHOD    OF    MAKIXG    BAC- 
TERIOLOGICAL   EXAMINA- 
TIONS 

Bacteriological  examin- 
ations of  the  air  were  made.  Professor 
Sedgwick  devised  filters  for  air  some 
years  ago,  and  it  was  partly  upon  his 
plan  that  our  filters  were  devised. 
They  are  small  tubes  filled  with 
sand  and  plugged  with  cotton  at 
both  ends.  \\'e  fastened  two  filters 
in  tandem  on  a  rubber  tube,  which 
was  connected  Avith  a  well  made  and 
3.  The  point  illustrated  is  that  a  carefully  operated  pump.  The  num- 
distiiict  relation  existed  between  the  ber  of  strokes  of  the  pump  ga^•e  us 
number  of  openings  to  the  street  the  quantity  of  air  passed  through 
and  the  condition  of  the  air.  This  the  filters.  In  passing  through  the 
led  me  to  the  opinion,  which  I  have  filters  the  air  parted  with  its  germs, 
since  been  able  thoroughly  to  con-  After  filtration  the  filters  were  taken 
firm,  that  the  Xew  York  subway  and  to  the  laboratory  and  there  dealt 
other  subways  of  its  kind  will  venti-  with  in  a  way  commonly  employed 
late  themselves  if  thev  are  given  a      in  bacterial  anahsis. 


FIG.  2— VARIATIONS  OF  CARBON   DIOXIDE  IN  NEW  YORK 
SUBWAY.  AS  SHOWN   BY  FOUR  TESTS 


hours.  For  each  station  vou  will 
find  on  this  diagram  the  amount  of 
carbon  dioxide  for  the  months  cov- 
ered in  the  investigation. 

N^ENTILATION    OF   SUBWAY   DEPENDS   ON 
NUMBER   OF  OPENINGS 

One  of  the  most  useful  results  of 
the  whole  work  is  illustrated  in  Fig. 
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As  was  said,  the  fans  did  not  ma- 
terially improve  the  general  air  in 
the  subway ;  the  blow-holes  did.  Be- 
fore the  fans  were  put  in  it  is  prob- 
able that  the  air  was  renewed  once 
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cleaning.  The  porters  swept  the 
platforms  without  first  moistening 
them,  and  this  greatly  increased  the 
numbers  of  bacteria  in  the  air.  The 
mo\emcnt  of    the    trains    kept    the 

bacteria  in  the  air 
becau>e  the  move- 
ment of  trains  set 
the  air  in  luotion, 
and  the  dust  par^ 
tides  were  kept 
afloat  al«i  by  the 
air  currents. 


DIFFICULTY  OF 

nETERMIMNG 

DUST  IN   .MR 
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R«»lo  of  (ifectirr  arr»  of  Uifferpocc  hrtwrrn  amuaiit 

o|x<nio«>  lo  .ubic  roDleoU  ,.f  .-vboo  dloxido  iiulde 

of  kir-«pace  aad  oaltidc  of  *ubw*/ 

FIG.   .5  -KHLATION  BKTWKK.N  NLMHKKOF  ol'liM.MiS  T(J  TUK 
STRKKT  AND  THE  CONDITION  ()P  THE  AIR 


It  was  very  dif- 
licult  to  devise  a 
plan  for  "  deter- 
mining the  quan- 
tity of  du^Nt  in  the 
air.  The  difficul- 
ty lay  in  the  ne- 
every  half  hour.  The  amount  of  re-  sTcssity  of  examining  a  large  volume  of 
newal  after  large  sections  of  the  roof  air.  The  amount  of  dust  was  small  to 
were  opened  was  very  great.  It  separate  and  weigh  with  accuracy,  so 
wasn't  possible  to  tell  exactlv  how  that  a  special  apparatus  was  emjjloyed. 
often  the  air  was  renewed,  for  the  It  consisted  partly  of  an  ordinary  Root 
reason  that  the  number  of  people  blower,  adjusted  so  that  it  drew  air 
traveling:  in  the  sub- 
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w  a  y  was  not 
known  by  the  city. 
There  was  no  cen- 
sus of  travel  for  a 
long  time  after  the 
subway  was  put  in 
ojieration  and  none 
until  after  my  in- 
vestigations h  a  d 
been  completed. 

In  Fig.  4  you  see 
the  results  of  determijiations  of  the 
number  of  bacteria  at  the  different  sta- 
tions throughout  the  length  of  the  sub- 
way and  in  the  streets  overhead.  There 
is  a  general  correspondence  between 
these  two  sets  of  figures.  The  aver- 
age of  all  the  analyses  shows  that 
about  half  as  many  bacteria  were 
found  in  the  air  of  the  subway  as  in 
the  air  of  the  streets.  The  numbers 
of  bacteria  varied  with  a  good  many 
circumstances,  one  of  them  being 
the  amount  of  air  moving  in  the  sub- 
way. 

The    accompanying    table    shows 
the   effect   of  improper  methods    of      weighed. 


4     NUMBER  OF  BACTERIA  AT  DIFFERENT  POINTS  OF 
SUBWAY  AND  IN  STREETS  OVERHEAD 

through  a  gas-meter.  The  meter 
was  carefully  tested  and  found  to 
work  with  sufficient  accuracy  in  this 
manner.  A  filter  was  attached  to 
the  gas  meter,  so  that  when  this 
pump  was  operated,  the  air  passed 
down  through  the  filter  to  the  meter. 
The  filter  was  composed  of  sugar. 
After  a  sufficient  number  of  cubic 
feet  of  air  had  been  passed  through 
the  filter,  the  filter  was  disconnected 
and  taken  to  the  laboratory.  There 
the  sugar  was  dissolved  in  water. 
The  water  was  then  filtered  and  the 
solid     particles     were     dried      and 
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MAGNETIC  FIELD  FORMED  BY  SUBWAY  DUST 

A  Piece  of  Paper  was  laid  on  top  of  a  Horse  Shoe  Magnet  and  Subway  Dust 

was  Sf>rinkled  on  the  Paper 


EFFECT  ON  THE   NUMBERS  OF  BACTERIA   IN  THE  AIR  OF  THE   SUBWAY  PRODUCED  BY  SWEEP- 
ING   THE     PLATFORMS    IMPROPERLY 


Place 


Fulton  Street  Station,  South  End,  west 
platform.  Remote  from  openings  to 
streets 

Porter  began  sweeping  near  by 

Still  sweeping,  but  farther  oflf 

Still  sweeping,  middle  of  platform 


Average. 


Time, 

A.M. 


10.25 
10.41 
10.57 
11.12 


Microorganisms 

PER  Cubic 
Meter  of  Air 


Bacteria 


4,900 

13,200 

8.100 

8,500 

I      8,600 


Molds 


100 

50 

0 

0 

38 


Ratio  of 
Bacteria 
to  Molds 


49  :   1 
264  :  1 


226  :   1 
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Heating  and   y/eniilaiion  of   Union   League 

Cltib,    Vhiladelphia 


The  Union  League  Club  in  i'hila- 
fleljjhia  has  recently  found  it  advis- 
able to  provide  larger  (|uarters  for 
its  members  and  to  this  end  has 
built  a  six-story  addition  to  the  orig- 
inal club  house,  in  design  and  ap- 
pointments the  new  building  follows 
most  modern  practice  and  particular 
attention  has  been  paid  t<i  insuring 
absolute  comfort  for  the  occupants. 

The  question  of  heating  and  ven- 
tilation recei\ed  an  unusual  amount 
of  attention.  Two  separate  systems 
of  indirect  heating  are  emj)loyed.  as 
well  as  a  vacuum  steam  system  for 
use  with  direct  radiators.  I'or  ex- 
tracting the  vitiated  air  from  the 
building  three  distinct  exhaust  sys- 
tems have  been  designed.  The  main 
air  supply  is  obtaine<l  from  a  verti- 
cal duct,  leading  from  a  sidewalk 
grating  down  to  the  sub-basement, 
where  a  right  angle  turn  brings  the 
fresh  air  to  a  tempering  coil  ami  air 
wa.sher  of  the  Webster  type.  The 
former  contains  1.650  sq.  ft.  of  heat- 
ing surface  and  beyond  the  air  wash- 
er is  a  rehcater  of  the  same  capacity. 
The  air  washer  is  designed  to 
cleanse  45,000  cu.  ft.  of  air  per  min- 
ute. The  spray  water  is  circulated 
by  means  of  a  2'j  in.  W'orthington 
centrifugal  pump  direct  driven  bv  a 
yVi  H.   1\  motor. 

r.ev(ind  the  rehcater  the  air  duct 
(li\"i(les  into  two  branches,  each 
branch  leading  to  a  motor  driven 
fan  which  discharges  the  air  upward 
tlirough  a  short  vertical  shaft  to 
three  main  horizontal  ducts  utider 
the  ground  floor  ceiling.  Of  these 
the  largest,  which  is  15  ft.  by  15  in. 
in  cross  section,  runs  under  the 
ground  floor  corriflor.  with  branches 
leading  off  from  either  side  to  sup- 
\A\  warm  air  to  this  story  of  the 
building.  .-\t  the  rear  end  of  the  cor- 
ridor the  duct  divides  into  two 
branches  leading  to  the  sides  of  the 


building  where  risers  lead  off  to 
supply  the  first  and  second  floors. 
Indirect  heating  units  are  installed 
in  these  branches  under  the  grouml 
floor  as  seconilary  heaters  for  the 
first  and  second  floors.  At  the  front 
en<l  of  the  building  two  similar 
branch  ducts  lead  from  the  vertical 
warm  air  shaft  and  supply  the  re- 
maining area  of  the  first  and  second 
floors  by  flat  vertical  air  ducts  in  the 
same  manner. 

I-"or  till-  \  entilati(»ii  of  the  engine 
and  boiler  rooms  a  separate  fan  is 
provided.  This  fan,  which  is  lo- 
cated in  the  sub-basement  beside  the 
air  washer,  supplies  untempered  air 
for  the  operating  force  through  two 
main  horizontal  ducts  on  the  sub- 
basement  ceiling. 

The  air  supply  for  the  third  and 
fourth  floors  is  furnished  by  a  blow- 
er in  the  loft  which  discharges  fresh 
air  through  an  indirect  heater  to 
<lucts  supplying  both  floors.  The 
source  of  supply  being  at  a  consider- 
able height  above  the  grouiid  it  was 
not  considered  necessary  to  install 
an  air  washer  for  this  system,  its 
place  being  taken  by  a  cloth  filter 
over  the  inlet  pipe. 


fr<TshAit 

Inlet 


SECTION  OF  MAIN  AIR  SUPPLY  SYSTEM 
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PLAX  OF  SUB-BASEMENT,   UXIOX  LEAGUE  CLUB,  PHILADELPHIA,  SHOWING 

MAIN  AIR  SUPPLY  SYSTEM.  ALSO  SYSTEM  FOR  VENTILATING 

ENGINE  AND  BOILER  ROOMS 


8 


THE   HEATING    AND    VENTILATING    MAGAZINE 


There  are  three  separate  exhaust 
systems,  one  for  the  ground  floor,  a 
second  for  the  first  and  second 
floors,  and  another  for  the  third  and 
fourth  floors.  Xo  positive  ventila- 
tion is  provided  on  the  top  floor, 
which  is  used  for  sleeping  rooms. 

The  ground  floor  system  is  par- 
ticularly complete.  On  this  floor 
are  located  the  howling  alleys,  bar- 
ber shop,  lockers,  etc.  Individual 
inlet  and  discharge  ducts  are  pro- 
\ided  for  each  separate  locker,  thus 
insuring  rapid  drying  of  clothes  and 
the  entire  absence  of  the  odors  so 
often  associated  with  locker  rooms. 
All  the  exhaust  ducts  on  this  floor 
are  vented  through  a  main  duct  run- 
ning along  the  corridor  ceiling  and 
discharging    to   the   roof   through    a 


Nofe- 

Each  locker  to 
have  a  ^}^  'AirSupplf 
and  Vent  Pipe  under 
and  over  same  and 
ducts  to  be  connected 
(Vent  duct  to  Flue)  up 
1o  Air  Supply  and 
Vent  Chomoers 

Main  Vent  and  Air 
Supply  ducts  togroup^ 
of  locKers  to  be  of  cor 
rect  dimensions  to 
supply  and  remove 
amount  of  Air  specific 
for  each  locker 


to  that  supplying  the  ground  floor 
and  surmounted  at  the  roof  wfth  a 
72-in.  disc  fan. 

The  exhaust  system  for  the  third 
and  fourth  floors  is  practically  iden- 
tical with  that  for  the  two  floors  be- 
low except  that  the  main  horizontal 
exhaust  ducts  are  run  in  the  loft 
and  discharge  into  the  space  above 
the  main  stair  skylight  where  is  lo- 
cated a  36-in.  disc  fan. 

So  numerous  are  the  inlet  and 
outlet  openings  f<ir  the  various  fan 
systems  that  plenty  of  air  can  be  cir- 
culated without  the  necessity  of 
high  velocities  and  hence  with  a 
minimum  of  danger  from  drafts.  .\s 
the  fans  and  the  air  washer  pumji 
are  all  motor  driven,  starting  and 
stopping    them     is    an    exceedingly 


Air  Supply  from  Plenum  Chamber 


I  I 


Din'AIL  OF  .MK  SIPI'LV  .X.ND  \  K.\  1    DLCTS  FOR   LOCKKRS.  UNION  LE.'VC.fF:  LLLU. 

PHILADKLPHIA 


vertical  air  shaft.  To  insure  positive 
movement  of  the  air  a  6o-in.  disc  fan 
is  located  on  the  roof. 

The  system  of  exhaust  ventilation 
for  the  first  and  second  floors  is  sim- 
ilar in  its  general  features  to  that  for 
the  ground  floor  except  that  it  is  not 
quite  so  complete  as  these  two  floors 
are  for  general  club  room  and  do  not 
require  as  much  care  in  ventilatinj; 
as  does  the  ground  floor.  The  first 
floor  is  ventilated  by  means  of  ver- 
tical ducts  which  discharge  into 
parallel  horizontal  ducts  on  the  ceil- 
ing of  the  second  floor.  The  latter 
also  serve  the  second  floor  and  con- 
vev  the  air  t<^  a  vertical  shaft  similar 


simple  matter  and  no  other  attend- 
ance except  occasional  oiling  is  re- 
quired. The  temperature  regula- 
tion of  this  building  is  entirely  under 
thermostatic  control,  both  the  indi- 
rect heating  systems  already  de- 
scribed and  the  direct  units  being 
automatically  regulated  at  all  times. 
All  direct  radiators  are  operated 
on  the  Webster  vacuum  system.  The 
main  12-in.  exhaust  line  from  the 
engines,  supplemented  by  a  lo-in. 
line  from  the  pump'^.  runs  to  the  feed 
water  heater  where  an  8-in.  branch 
pipe  is  taken  off  to  the  heating  sys- 
tem. This  connects  with  an  8-in. 
main    supply   riser    running    to    the 
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LOFT  PLAN,   UNION'  LEAGUE  CLUB,  PHILADELPHIA.  SHOWING  AIR 

SUPPLY  SYSTEM  FOR  THIRD  AND  FOURTH  FLOORS 

AND  EXHAUST  SYSTEMS 
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loft.  A  branch  header  connects 
with  this  riser  just  below  the  ground 
floor  level  to  supply  the  direct  units 
in  the  basement,  the  ground  floor 
and  the  first  and  second  floor,  the 
three  latter  stories  being  served  by 
up-feed  risers  and  the  basement  by 
down-feed  risers.  Down-feed  sup- 
ply lines  are  dripped  to  the  returns 
through  water  seal  motors. 

A  ring  header  in  the  loft  serves 
the  direct  radiators  on  the  third, 
fourth  and  fifth  floors,  the  latter  by 
up-feed  risers  and  the  third  and 
fourth  floors  by  means  of  down-feed 
supply  pipes.  The  returns  from  the 
fifth  floor  are  i)ij)cd  to  a  ring  header 
in  the  loft  and  thence  by  way  of  a 
vertical  riser  to  the  basement  return 
main,  while  the  lower  floor  returns 
flow  through  separate  risers  to  the 
main  return  header  in  the  sub-base- 
ment. This  main  terminates  at  the 
two  8-in.  X  iJ-in.  x  ij-in.  vacuum 
])umps.  to  cither  or  both  of  which  it 
may  be  connected.  The  discharge 
from  these  pii)es  passes  to  an  air 
separating  tank  on  the  sub-basement 
ceiling  and  thence  to  the  feed  water 
heater.  Se])arate  supi)ly  and  return 
lines  serve  the  indirect  heaters,  the 
returns  connecting  with  the  main  re- 
turn header. 

Steam  for  all  jnirposcs  is  supplied 
by  three  300  H.  P.  Kdgemoor  water 
tube  boilers  through  two  main  steam 
headers.  One  of  these  supplies  the 
generator  engines,  with  a  branch  to 
the  refrigerating  ])lani.  and  the  oth- 
er furnishes  steam  for  all  the  other 
pumps.  By  means  of  cross  connec- 
tions it  is  possible  to  supply  live 
steam  through  reducing  valves,  if 
necessary,  to  the  heating  system. 

The  operation  of  the  heating  and 
ventilating  system  of  this  builcling 
has  justified  the  elaborate  layout. 
Flexibility  is  one  of  its  most  notice- 
able points  and  the  detailed  thor- 
oughness of  the  architect's  plan  as 
carried  out  by  the  engineers,  Francis 
Brothers  &  Jellett.  Inc..  has  resulted 
in  a  most  satisfactory  sytem. 

Horace  Trumbauer  is  the  archi- 
tect of  the  building.  The  contrac- 
tors for  the  work  were  Charles  Mon- 
dav  &  Co. 


A  Novel  Drying  System 

A  novel  drying  system,  which  operates 
successfully,  was  recently  designed  by  F. 
\V.  Dean,  mill  engineer  and  architect,  of 
Boston,  for  the  drying  of  fibre  board. 
The  fundamental  purpose  was  to  give 
such  flexibility  to  the  systein  that  differ- 
ent chambers,  different  temperatures  of 
air  and  different  degrees  of  humidity 
might  be  utilized. 

The  complete  system  is  divided  into 
si.\  individual  groups  of  apparatus,  two 
of  which  may  be  classed  as  single  groups 
and  four  as  double  groups.  Each  group 
comprises  a  series  of  steam  coils,  sup- 
ported by  angle  iron  frames  suspended 
from  the  roof  beams  of  the  drying  room. 
The  double  groups  comprise  2,520  lin.  ft. 
of  I V4  in.  pipe;  one  of  the  single  groups 
contains  I,2y6  ft.  and  the  other  1,440  ft. 
of  the  same  size  pipe.  The  pipes  are 
made  into  return  bends  6  in.  on  centres. 
Kach  individual  group  consists  of  5  unit 
coils.  Each  cell  in  turn  contains  12  pipes. 
8  ft.  long  in  the  case  of  the  single  groups, 
and  14  ft.  long  in  the  case  of  the  double 
groups.  There  are  three  coils  in  each 
section  and  fifteen  coils  in  each  cham- 
ber. 

The  single  groups  arc  supplied  with 
exhaust  steam  through  4  in.  pipes  and 
the  double  groups  through  6  in.  pipe. 
Valves  are  provided  in  all  branches  to 
the  individual  unit  coils  so  that  any  one 
can  be  cut  oflf  to  reduce  the  temperature 
or  for  repairs,  if  such  should  prove  nec- 
essary. The  drips  are  trapped  and  dis- 
charged into  a  main  which  leads  to  the 
receiver  pump. 

All  of  the  groups  arc  enclosed  in  2  ft.  x 
0  ft.  flues  made  up  of  angles  and  asbestos 
covered  metal,  located  near  the  ceiling  of 
the  room  so  that  the  space  beneath  is 
loft  entirely  clear  for  the  hanging  of  the 
fibre  board,  across  which  the  air  is 
forced.  Motor  driven  fans  supported  in 
a  monitor  force  the  air  through  the  coil 
chambers  where  it  is  heated  to  the  de- 
sired degree.  Each  fan  has  a  54  in. 
wheel  running  at  300  R.  P.  M.,  chain 
driven  by  an  individual  5  H.  P.  motor. 
There  are  two  fans  for  each  double  unit 
and  one  fan  for  each  single  one. 

The  exhaust  flues  from  the  drying 
rooms  have  an  arrangement  of  dampers 
whereby  the  same  air  or  any  proportion 
of  it  can  be  used  over  and  over  until 
saturated.  Ry  the  proper  regulation  of 
the  air  supply,  a  great  saving  of  heat 
can  be  effected. 


Some  of  the  Factors  that  Affect  the 
Cost  of  Generating  and  Distributing 
Steam  for  Heating,  a  i>a])cr  l)y  Cliarlc- 
R.  Bishop,  read  at  the  last  annual  con- 
vention of  the  National  District  Heating 
Engineers  in  Toledo,  has  been  reprinted 
by  the  .\mcrican  District  Steam  Co.. 
North  Tonawanda.  X.  Y.,  as  Bulletin  Xo. 
120.  We  understand  that  copies  may  be 
had  for  the  asking  by  addressing  the 
company. 
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Hotif    Wind   AJ-J-ects  the   Heating  of  'Buildings 


vConcluded  from  March  /sviui 


Extract  from  Report  of  Tests  of 
Gymnasium  Buildings  at  Michigan 
University  by  J.  E.  Emswiler.  me- 
chanical instructor,  under  supervision 
of  M.  E.  Cooley,  dean  of  the  en- 
gineering school : 

Men's  gymnasium.  Exposed  on 
west,  south  and  east.  Usual  number 
of  windows  and  doors.  I.argc  and 
very  leaky  skylight.  Three  doors  lead- 
ing to  basement.  Heated  and  venti- 
lated by  fan  system.  Inlet  ducts  in 
north  wall  above  running  track    (ai>- 


proximately  second  story)  ;  vent  ducts 
in  north  wall  at  basement  floor.  Area 
fresh  air  openings,  32.31  sq.  ft.  Area 
vent  openings.  33.45  sq.  ft.  Floor 
registers  in  main  floor  at  east  and  west 
walls. 

A  series  of  tests  were  made  in  the 
spring  of  1909  to  determine  leakages 
around  doors  and  windows  and  the 
effect  of  leakage  on  vent  flow.  IMost 
of  the  windows  showed  leakage  at 
bottom  or  sides  of  sashes  and  be- 
tween sashes.     This  was  ascertained 
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FIG.  1— ARRANGEMENT  OF  HEATING  SYSTEM  IN  MEN'S  GYMNASIUM, 
UNIVERSITY  OF  MICHIGAN 
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by  means  of  a  special  funnel,  having 
one  end  in  the  form  of  a  long  narrow- 
opening,  designed  to  fit  over  a  crack 
at  bottom  or  side  of  a  door  or  win- 
dow sash. 

From  this  end  the  shape  gradually 
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FIC.   2— SECTION  ON  KK   (FIG.    1) 

changed,  until,  at  the  other  end  it  l)e- 
canie  circular,  and  of  the  size  of  the 
wheel  guard  of  an  anemometer.  When 
the  funnel  was  placed  over  a  crack 
with  the  anemometer  in  place,  if  there 
was  an  appreciable  leak  through  the 
crack  it  was  indicated  by  the  move- 
ment of  the  anemometer  wheel.  While 
this  did  not  provide  a  (|uantitative 
measurement  of  the  leakage,  it  did 
afiord  an  excellent  means  of  compar- 
ing the  leakage  at  different  places. 

The  velocities  read  ran  as  high  a>; 
IOC  ft.  per  minute  to  i8-in.  length  of 
crack,  and  in  an  especially  had  case 
as  high  as  350  ft.  per  minute.  I-eak- 
age  tests  were  again  made  in  the 
spring  of  iQio  after  the  windows  had 
been  equipped  with  a  metal  weather 
strip.  No  leakage  could  be  detected 
except  in  one  case  due  to  a  bad  sash. 
I-eakage  at  cracks  of  doors  showed  a 
reading  of  about  300  ft.  per  minute. 

In  the  tests  of  tqoo  the  fan  supply 
was  25.350  cu.  ft.  per  minute,  and  the 
average  vent  volume  was  7. too  cu.  ft. 
per  minute,  or  28*^  of  the  supply. 
All  windows  and  doors  were  closed 
during  tests. 

Tn  the  summer  of  tqoo  all  windows 
were  equipped  with  an  expansion  joint 
metal  weather  strip.  Tn  the  <=pring  of 
TOTO  a  series  of  tests  similar  to  those 
of  TQOf)  was  made. 

During  these  tests  the  fan  supply 
was  22.000  cu.  ft.  per  minute,  and  the 
average  vent  volume  was  tt.ioo  cu. 
ft.  per  minute,  or  40.5%  of  the  supply. 


The  foregoing  shows  primarily  the 
effect  of  leakage  as  the  wind  condi- 
tions in  1909  did  not  differ  greatly 
during  the  different  tests.  In  one  test 
in  1909,  with  stiff  breeze  from  the 
southeast,  the  vent  flow  was  "/'/c  less 
than  with  a  slight  breeze  from  the 
northeast. 

TEST    OF    women's    GYM^^^SIUM 

Women's  gymna>ium.  Exposed  on 
north  and  east  sides.  Large  and 
leaky  skylight.  ( )ne  door  leading  to 
basement.  Fan  system.  Inlet  ducts 
in  south  wall,  same  height  as  in  men's 
gymnasium.  Floor  registers  in  main 
floor  north  and  east  sides.  \'ent  ducts 
in  south  wall  of  basement.  .Area  fresh 
air  openings,  20.46  sf|.  ft  .\rea  vent 
ducts.  18.13  .sq.  ft.  Fan  supply,  1909, 
10,750  cu.  ft.  per  minute.  Amount  at 
vent  with  stiff  southeast  wind.  1.780 
cu.  ft.  per  minute.  Amount  of  vent 
with  slight  northeast  wind,  4,000  cu. 
ft.  per  minute.  .\ll  winflows  weather 
stripped  in  1909.  Fan  supi)ly.  1910. 
9.530  cu.  ft.  per  minute.  .Amount  at 
vent.  4.170  cu.  ft.  per  minute.  Negli- 
gible variation  on  account  of  wind 
noted  after  weather  stripping. 

The  foregoijig  shows  the  effect  of 
leakage  anrl  wind  both  to  some  ex- 
tent. 

Tn  all  the  tests  it  is  as<:umed   that 
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FIG   .?— VIEW  IN  MEN'S  GYMNASIUM.  LOOK- 
ING SOUTH  (IN  DIRECTION  OF   ARROW. 
FIG     1)     SHOWING    DOORS  ON   SOUTH 
iSIDE  OP  BUILDING 

the  leakage  from  doors  and  skylights 
was  fairly  constant,  as  no  attempt 
standardize  this  leakage  was  made.  Tt 
is  the  opinion  of  your  committee  that 
a  study  of  the  foregoing  examples 
will  demonstrate  the  fact  that  leakage 
and  wind  velocities  cau«e  a  great 
range  of  effect  on  interior  conditions 
of  heat  and  ventilation  much  greater 
than  commonly  supposed. 
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We  deplore  the  fact  that  the  lack 
of  time  has  prevented  a  greater  ac- 
cumulation of  data,  and  trust  that 
future  committees  may  be  enabled  to 
gather  more  information  along  this 
line.  If  we  can  approach  the  stand- 
ard used  in  Germany,  much  contro- 
versy between  engineers  and  heating 
contractors  on  the  one  side  and  own- 
ers and  architects  on  the  other  will 
be  avoided.  It  is  manifestly  unfair 
for  an  architect  to  make  plans  and 
specifications  for  a  building  and  re- 
quire a  heating  contractor  to  heat  the 
"plans"'  to  70"  F..  or  anything  else, 
in  zero  or  other  weather.     The  varia- 


Eo&Es    Of-   Oun 

intk    LiailO   With    ItuabEk. 

Fir.    4— SPKCIAL  NOZZLE    FOR    MEASURING 
LEAKAGE 

tion  in  amount  of  free  opening  about 
doors  and  windows  is  very  great. 

It  will  be  recalled  that  C.  B.  Thomp- 
son, after  spending  some  time  in  re- 
search work  in  Germany,  said  at  the 
semi-annual  meeting  of  this  society  at 
Niagara  Falls  in  July.  1908:  "What 
is  known  as  the  German  co-efficient 
of  heat  losses  is  used  and  accepted  as 
a  standard  all  over  the  continent  of 
Europe.  The  German  co-efficient  for 
glass  had  nothing  whatever  to  do  with 
the  way  the  sash  is  fitted  to  the 
frame,  and.  when  you  come  to  think 
of  it.  it  would  be  impossible  to  give 
a  co-efficient  for  the  glass  and  the 
leakage  about  the  sash,  because  one 
might  be  tightly  fitted  and  another  ^4 


in.  away  from  the  frame  as  you  de- 
scribe. If  this  society  can  get  to- 
gether sufficient  data  to  establish  a 
set  of  standards  for  the  guidance  of 
heating  engineers,  architects  and  own- 
ers, it  will  have  accomplished  a  great 
work.  With  an  accepted  set  of  stand- 
ards a  heating  engineer  who  installed 
work  in  accordance  with  such  stand- 
ards would  collect  his  pay  and  not 
wait,  as  he  now  has  to.  until  cold 
weather  to  test  the  apparatus  before 
he  can  get  a  final  settlement.  In  Ger- 
many all  that  is  asked  of  a  heating 
engineer  is  to  install  the  heating  ap- 
paratus in  accordance  with  Rietschel's 
formulre.  Then,  if  the  heating  ap- 
paratus does  not  heat,  the  builder  is 
called  upto  to  make  good." 

Capt.  Andrus  P>.  Reck,  of  Copen- 
hagen, told  one  of  our  members  re- 
cently that  the  plan  of  procedure  in 
Germany  was  substantially  as  follows : 

The  government  has  a  set  of  stand- 
ards for  different  classes  of  construc- 
tion. Building  plans  are  submitted  to 
an  engineer  or  contractor,  who  lays 
out  his  heating  plant  in  accordance 
with  these  standard'^.  The  layout  is 
inspected,  and.  if  correct,  is  O.K.'d  by 
a  government  inspector.  After  the 
plant  is  installed  it  s  tested  by  a  gov- 
ernment inspector  and.  if  properly  in- 
stalled, the  contractor's  bill  is  O.K.'d 
by  the  inspector.  The  contractor  does 
not  have  to  wait  a  heating  season  for 
his  money.  If  the  buihling  does  not 
heat  satisfactorily  in  cold  weather,  the 
inspector  is  again  called  in,  and  his 
verdict  is  almost  invariably  "Fix  up 
your  windows." 

Your  committee  is  confident  that 
members  of  this  society,  particularly 
those  interested  in  central  heating 
plants,  have  large  quantities  of  data 
bearing  directly  on  this  subject.  Such 
data  would  enable  a  committee  to  tab- 
ulate and  report  information  which 
could  be  used  in  formulating  a 
standard. 

The  committee  which  reported  the 
investigations  was  composed  of  D.  M. 
Quay,  chairman:  H.  W.  Whitten  and 
George  Huey. 
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Air  Supply  in  Sxj.hma.rine    WorA^ 


As  a  further  contribution  to  the 
discussion  of  the  effects  of  vitiated 
air  on  the  human  system,  some  in- 
teresting facts  have  been  obtained 
by  government  experimenters  from 
manufacturers  of  diving  apparatus 
and  submarine  appliances  and  from 
the  users  «^f  such  apjjaratus. 

It  is  a  common  custom  for  divers 
to  measure  the  amount  of  air  fur- 
nished ihem  by  the  pressure  of  cer- 
tain gauges  conncctctl  with  the 
pumi)s.  The  release  valve  in  the  div- 
ing helmet  is  adjusted  by  the  diver 
himself  so  as  to  allow  the  air  to  es- 
cape as  fast  as  desired.  The  man  at 
the  surface  working  the  pump  is 
supposed  to  keep  the  pressure  con- 
stant. While  much  of  the  informa- 
tion regarding  the  ventilation  of  div- 
ing helmets  is  based  on  empirical 
rather  than  strict  scientific  grounds, 
certain  estimations  can  be  made 
which  arc  probably  approximately 
correct. 

The  manufacturer  of  one  diving 
apparatus  stated  that  for  a  diver 
working  at  50  ft.  under  water,  suf- 
ficient air  would  l)e  furnished  by  a 
3-cylinder.  single-action  pump  with 
c\linder  of  3.5  in.  diameter  and  a 
stroke  of  6  in.  working  at  about 
twenty  strokes  per  minute.  The  vol- 
ume of  air  thus  delivered,  assuming 
the  diver  to  ])c  at  atmospheric  pres- 
sure, is  computed  to  be  57.1  liters. 
(Approx.  2  cu.  ft.) 

Another  manufacturer  states  that 
a  single-cylinder,  double-a  c  t  i  n  g 
pump  with  a  4-in.  cylinder  and  a  6-in. 
stroke  will  supply  most  men  at 
50  ft.  of  water.  Some  men  have 
used  it  for  60  ft.,  while  others  say 
it  is  not  enough  for  40  ft.,  the  same 
speed  being  used  in  all  cases.  This 
difference  in  the  amount  of  air  re- 
quired by  different  individuals  is 
quite  commonly  noted  by  divers.  A 
fair  estimation  of  the  average  effi- 
ciency is  said  by  the  second  manufac- 
turer to  be  the  amount  of  air  dis- 
charged by  a  3-cylinder,  single-ac- 
tion pump,  with  pistons  3.25  in.  in 
diameter   and   a   6-in.    stroke.     This 


pump,  when  supplying  a  diver  at  al- 
most any  depth,  is  operated  at  about 
thirty  turns  per  minute,  thus  giving 
73.6  liters  per  minute.  (Approx. 
2!/>  cu.  ft.)  It  is  stated  that  the 
English  divers  use  for  excessively 
deep  work,  say  150  ft.,  a  3-cylinder, 
single-action  jnimp,  each  cylinder  4 
in.  inside  diameter  and  6-in.  stroke. 
with  about  the  same  number  of 
turns  per  minute,  i.  e..  30,  which 
would  give  a  current  of  1 1 1  liters 
per  minute  (nearly  4  cu.  ft.)  .\1- 
though  there  are  wide  variations  in 
the  volume  of  air  delivered  by  these 
different  forms  o{  pump,  it  is  prob- 
ably fair  to  assume  that  divers  in 
general  obtain  about  65  to  70  liters 
per  minute,  or  somewhat  less  than 
the  rate  <»f  ventilation  in  the  respira- 
tion calorimeter  referred  to  in  recent 
issues  of  Tin:  He.\ting  and  Venti- 
i.ATi.NC  MAr.AziNK.  It  IS  Stated  that 
divers  working  in  10  to  20  ft.  of 
water  could  probably  work  under 
these  conditions  for  twenty-four 
hours  without  coming  up.  although 
their  sojourn  is  customarily  not 
longer  than  five  or  six  hours.  The 
return  to  the  surface,  however,  when 
working  in  shallow  water  is  deter- 
mined not  by  any  discr)nifort  flue  to 
poor  ventilation,  but  simply  by  the 
desire  for  food. 

Many  remarkable  statements  have 
been  made  regarding  the  ventila- 
tion of  the  submarine  boats,  which 
have  made  such  marked  advances  in 
the  j)ast  decade.  L.  Y.  Spear,  of 
Quincy.  Mass..  gives  the  following 
information  regarding  the  ventila- 
tion of  the  submarine  torpedo  boat 
built  by  the  company  of  which  he  is 
vice-president. 

VENTir,ATION    OF    SinMARIXE    TORPEDO 
BOATS 

In  one  test  one  of  the  boats  was 
su!)merged  for  a  period  of  fifteen 
hours  with  a  crew  of  six  men.  The 
free-air  capacity  in  the  interior  at 
about  atmospheric  pressure  was  ap- 
proximately 2.250  cu.  ft.  No  fresh 
air  was   supplied   nor  was  any   foul 
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air  removed,  nor  any  chemical 
means  of  purification  used.  At  the 
expiration  of  the  test  the  interior  of 
the  boat  was  somewhat  "close."  like 
a  "stuffy"  room,  but  there  were  ab- 
solutely no  observable  bad  effects 
upon  the  members  of  the  crew.  The 
amount  of  air  supplied  each  man  per 
minute,  according  to  computations 
based  upon  these  figures,  was  about 
12  liters   (0.42  cu.  ft.) 

On  another  occasion,  during  an 
official  trial  at  Newport,  in  June, 
1904,  the  boat  was  submerged  for 
over  twelve  hours  with  nine  men  on 
hoard.  Xo  change  whatever  was 
made  in  the  air  until  the  expiration 
of  II' J  hours,  when  the  air  was  re- 
newed by  pumping  out  the  foul  air 
and  atlmitting  fresh  air  from  com- 
pressed stores.  'Ihis  was  done 
merely  to  demonstrate  to  the  trial 
board  that  the  apparatus  on  board 
for  the  purpose  was  satisfactory, 
and  not  because  there  was  any  dis- 
comfort due  to  the  condition  of  the 
air.     Xeither  of  these  tests  was  car- 


ried to  its  ultimate  conclusion,  so 
that  we  do  not  know  at  present  just 
how  long  a  crew  could  remain  with- 
out any  change  in  the  air  supply. 
Compressed  air  at  2,500  lbs.  per 
sfpiare  inch,  however,  is  required  for 
other  purposes  in  the  boats,  and  a 
sufficient  excess  of  this  is  carried  to 
change  the  air  in  the  boat  several 
times. 

(  )bviously,  in  the  case  of  a  sub- 
marine boat  as  well  as  with  the  div- 
ers, the  (|uestion  of  temperature  of 
the  water  would  not  have  to  be  con- 
sidered, as  this  never  could  rise  to 
a  point  producing  discomfort.  Fur- 
tlurnu)re.  the  temperature  of  the 
water  would  in  most  instances  be  so 
low  that  it  would  be  below  the  dew- 
j)oint  of  the  air  surrounding  the 
body  of  the  subject,  and  consequent- 
ly there  would  be  a  condensation  of 
moisture  on  the  walls,  thus  keeping 
the  relative  moisture  in  the  hehnet 
or  in  the  submarine  boat  at  a  low 
point. 


Compulsory^   ^egtilation  of  Schoolhotxse  Con- 
sf ruction  in  ihe  United  States 


The  accompanying  chart  has  been 
designed  by  Frank  Irving  Cooper, 
a  well-known  iJoston  architect, 
showing  the  present  status  of  com- 
pulsory regulation  of  schoolhouse 
construction  in  this  country.  This 
chart  was  exhibited  at  the  recent 
meeting  of  the  heating  engineers' 
society  and  is  discussed  b>  Mr. 
Cooper  in  the  School  Board  Jour- 
ual. 

Mr.  Cooper  states  that  the  chart 
is  compiled  from  facts  obtained  in 
an  investigation  made  by  him  dur- 
ing the  summer  of  1910  of  the 
State  laws  and  regulations  in  re- 
gard to  schoolhouse  construction. 
It  will  be  noted  that  only  eight 
states  have  passed  laws  on  this  sub- 
ject worthv  of  the  name.  Of  this 
number  only  two,  Ohio  and  Con- 
necticut, have  regulations  on  fire- 
proof construction  and  only  one 
state.      Massachusetts,      has      passed 


regulation-;  on  tire-retarding  con- 
struction. 

In  nine  stales  the  control  is  rested 
in  the  boards  of  health  ;  in  thirteen 
states  control  through  the  boards 
of  education,  and  two  states.  Massa- 
chusetts and  Ohio,  have  regulations 
through  their  departments  of  dis- 
trict police.  It  should  also  be  noted 
that  the  police  (le]>artments  have 
enforced  regulation  to  a  far  great- 
er extent  than  the  boards  of  health 
and  education.  Three  states  have 
a  dual  responsibility,  as  a  general 
principle,  l>ut  dual  responsibility  re- 
sults in  confusion  and  should  be 
deprecated. 

In  a  majority  of  the  cases  the 
regulations  state  that  plans  for 
school  buildings  must  be  submitted 
to  a  superintendent  or  other  au- 
thority for  approval. 

"This,"  obFerves  Mr.  Cooper, 
"means  a  control  by  men  and  not  by 
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law  :  it  opens  the  way  to  corruption 
and  favoritism  or  at  best  to  regula- 
tions that  are  changed  with  the 
ideas  or  change  of  administrators. 
The  present  tendency  to  put  the  re- 
sponsibility of  making  the  law  on 
the  shoulders  of  inspectors,  com- 
missioners or  trustees  and  the  ten- 
<lency   to   allow    each    sub-authority 


to   make   rules   for   his   own   district 
is  filled  with  evil  possibilities. 

"Each  state  should  pass  school- 
building  laws  to  govern  the  con- 
struction of  all  of  its  school  build- 
ings, and  these  laws  should  be  ad- 
ministered by  a  strong  general  au- 
thority with  as  many  inspectors  as 
ma\'  be  needed  to  cover  the  work." 


The   Transmission  c/  Air  and  Its   Mo-Vemenf 

in  Ducts 


In    Tllli    IIc.\TINr.     AND     VliNTlLA- 

Tixr.  Magazine  for  January,  191 1, 
tliere  appeared  an  article,  under  the 
above  heading.  b\-  Geo.  W.  Knight 
and  I'erry  West,  discussing,  among 
other  important  matters  in  connec- 
tion with  this  subject,  the  develop- 
ment of  a  new  and  cfificient  method 
for  the  distribution  of  air  from  the 
main  ducts  out  to,  and  through,  the 
fresh  air  openings  to  rooms,  etc. 


of  very  exhaustive  experiments  on  a 
full  sized  duct,  with  a  number  of  dif- 
ferent connections  of  this  general 
type. 

Results  of  these  tests  showed  thai 
this  particular  form  gives  a  very 
even  velocity  over  the  entire  area  of 
the  opening,  even  with  such  reduc- 
tions ill  \elocities  of  from  1,500  ft. 
per  minute  in  the  main  duct,  to  250 
ft.  per  minute  through  the  opening. 


C.L.   F.A.  OPENINGS  ' 


WORKING  DRAWING  OF   FRESH  AIR  OPENING  USED  TO  OBTAIN  EVEN  DISTRIBUTION  OF 

AIR  FROM  DUCTS  INTO  ROOMS 


We  are  glad  to  be  able  to  repro- 
duce herewith  a  working  drawing  of 
the  connection  used  in  this  method 
of  distribution,  and  to  say  that  the 
form  shown  is  the  result  of  a  series 


The  large  pocket,  into  which  the  air 
passes  as  it  leaves  the  main  duct 
acts  as  an  air  cushion  and  reduces 
the  velocity  without  shock  or  radical 
deflection. 
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The  gradually  expanding  nozzle 
tends  to  convert  velocity  head  into 
static  head,  thus  creating  a  pressure 
with  expels  the  air  at  right  angles  to 
the  opening  into  the  room.  Inasmuch 
as  the  static  head  created  is  greater 
than  the  friction  head  through  the 
connection,  no  static  ])ressure  is 
created  in  the  main  duct,  and,  con- 
sequently, no  extra  power  is  neces- 
sary for  forcing  the  air  through  this 
connection. 


Effect    of    Concrete   on    Heating    Mains 

Instances  of  the  rapid  deteriora- 
tion of  heating  mains  when  imbed- 
ded in  concrete  were  reported  by 
several  speakers  at  the  recent  meet- 
ing of  heating  engineers  in  Xcw 
York.  l-".  A.  Waldron,  for  instance, 
stated  : 

The  Chateau  Frontenac,  Quebec, 
has  recently  built  an  addition  of  re- 
inforced ct)ncretc  construction,  with 
cinder  till  between  the  concrete  and 
wood  floors.  In  this  cinder  fill  are 
imbedded  lines  of  extra  heavy  gal- 
\anizcd  iron  pipe.  The  manager  of 
the  hotel  showed  me  two  pieces  of 
this  pii)e,  one  the  size  of  the  original 
and  one  a  piece  that  had  been  in  for 
less  than  two  years.  The  exterior 
of  the  piece  that  had  been  imbedded 
in  the  cinder  had  been  eaten  away, 
not  pitted,  but  actually  laminated, 
to  one-half  the  thickness  of  tlvj  orig- 
inal pipe.  \o\\  could  take  a  jack- 
knife  and  peel  off  scales  of  rust  from 
34-i'i.  to  i-in.  in  length. 

The  cinder  concrete  was  made  of 
ashes  and  cement  and  a  little  sand, 
the  usual  mixture.  .After  making  a 
few  inquiries  I  found  that  the  hotel 
had  its  own  electric  light  plant,  di- 
rect current.  Evidently  that  pipe 
had  a  leak  in  it  at  some  point  or  had 
been  placed  in  the  concrete  and  al- 
lowed to  dry.  The  combination  of 
circumstances  there  had  jiroduced 
this  exterior  corrosion. 

^Tr.  .\.  P).  Fraxklix  :  I  remem- 
ber a  case  twentv-five  years  ago 
where  I  told  a  builder  to  be  sure  to 
keep  the  cement  awav  from  the  pipe. 
"Why,"  he  said,  "I  have  just  taken 
out  a  steel  beam  that  has  been  in 
twentv  years  and  it  is  as  bright  and 


clean  as  when  it  was  put  in."  i  said, 
"Uh,  yes,  that  is  one  thing,  but  your 
wrought-iron  pipe  underneath  the 
tloor  of  this  cafe,  where  it  is  going, 
is  no  comparison  whatever.  Don't 
let  that  cement  come  in  contact  with 
this  pipe."  Ijut  he  was  an  old  builder 
and  could  not  be  told  anything,  so 
he  laid  the  pipe  in  cement.  In  six 
months'  time  the  waiters  in  that 
cafe  were  going  around  with  swollen 
feet  because  the  tloor  was  so  hor. 
W'c  had  to  take  up  the  tloor  and  put 
in  brass  pii)e,  although  I  advised 
otherwise. 

Mr.  W.m.dron  :  I  wtudd  like  to 
correct  an  impression  that  has  gone 
forth  in  regard  to  the  laying  of  pipes 
in  cement.  The  question  that  was 
brought  up  referred  to  the  use  of 
pipes  buried  in  cinder  concrete.  Cin- 
der concrete  is  naturally  more  or 
less  porous  and  I  presume  ther^-  is 
more  or  less  suljihur  in  the  cinders; 
als(^  its  capacity  for  absorbing  mois- 
ture is  much  greater  than  the  ordi- 
nary concrete  composed  of  sand  and 
gravel.  I'ut.  as  a  general  principle, 
1  do  not  think  it  would  be  advisable 
to  imbed  ]n])es  subject  to  exjiansion 
and  contraction  in  a  solid  mass.  l)e- 
cause  in  time  it  would  work  itself 
loose.  1  do  not  think  there  is  as 
much  trouble  with  pipe  corrosion 
when  buried  in  a  straight  concrete 
of  cement  and  sand  and  broken 
stone  as  when  imbedded  in  a  cinder 
concrete,  which  is  the  fill  usually 
used  in  a  concrete  building,  between 
the  main  floor  slabs  and  the  wood 
floor.  Tar  concrete  is  much  better 
for  this  purpose. 

Prof.  Wm.  Kent:  In  the  steel 
works  in  Pittsburg  many  years  ago 
it  was  a  practice  to  extend  the  works 
on  made  ground  and  this  made 
groimd  was  composed  chiefly  of  old 
cinder  piles.  There  it  was  the  uni- 
versal custom,  when  running  a  pipe 
through  that  made  land,  to  imbed  it 
in  about  I  sq.  ft.  area  of  yellow  clay, 
so  as  to  protect  it  from  corrosion  due 
to  the  sulphur  in  the  cinders.  T  do 
not  think  that  pipe  should  be  laid  in 
cinder  concrete  unless  it  is  thor- 
onghh"  protected  from  the  cinder 
concrete. 
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Mr.  F.  K.  Davis:  I  have  seen 
electric  conduits  taken  out  of  cinder 
cement  that  were  as  I:)adly  corroded 
as  any  pipe  shown  here  to-day. 
Those  ])ipes  were  originally  coated 
with  an  asjjhaltuni  compound,  but 
they  were  simply  honeycombed,  and 
it  seems  to  be  the  opinion  of  many 
that  free  acid  in  the  cement,  in  ad- 
dition to  the  sulphur  in  the  cinder, 
was  the  corroding  iiiHuence. 


A   Well-Ventilated  Assembly   Room 

Discussing  the  matter  of  air  cur- 
rents in  rooms  and  their  effect  on 
ventilation  at  the  recent  heating 
engineers"  meeting,  Prof.  James  D. 
Ildff'man  cited  a  case  of  a  particu- 
larly-well \entilated  lecture  room  at 
Purdue   L'niversity,  Lafayette.   Ind. 

"In  some  of  the  lecture  rooms  at 
our  universif  "  saiil  Prof.  Hoff- 
man, "having  capacities  varying 
from  300  to  400  stutlents.  we  have 
found  it  a  difficult  matter  to  obtain 
a  uniform  circulation  and  distribu- 
tion of  pure  air  in  all  parts  of  the 
room.  In  most  cases  the  rooms 
have  raised  scats.  In  our  last  ef- 
fort we  adopted  the  old-fashioned 
scheiue  of  opening  up  one  large 
duct  with  a   full   supply  of  air  into 

I 


the  space  below  the  raised  floor, 
lia\ing  the  air  outlets  in  the  rises 
below  the  seats,  as  shown  in  the 
accompanying  illustration.  This 
space  below  the  raised  floor  serves 
as  a  plenum  chamber.  The  open- 
ings into  the  room  are  i-in.  di- 
ameter and  are  pitched  upward  so 
that  the  air  will  not  strike  the  floor. 
The  number  of  openings  is  sufficient 
to  permit  the  recpiired  amount  of 
air  to  enter  at  a  \elocity  so  low 
that  it  can  scarcely  be  noticed  i  ft. 
from  the  oi)ening.  .All  the  air  is 
exhausted  at  the  front  of  the  room 
near  the  floor  through  large  regis- 
ters leading  to  the  attic. 

■■\\  e  have  so  far  nuule  no  tests 
in  this  room  for  carbon  dioxide, 
but  I  know  of  a  number  of  people 
who  claim  to  have  fair  discernment 
in  the  matter  of  pure  air,  who  have 
C(nue  into  the  room  from  the  fresh 
outside  air  on  both  cold  and  warm 
days,  and  who  say  that  they  can 
detect  little  or  no  odor  after  a  class 
of  300  men  have  been  in  the  room 
for  an  hour.  I  myself  have  tried 
it  and  I  coidd  detect  just  the  slight- 
est odor  upon  entering.  This  is  a 
fairly  severe  test,  since  the  vent 
registers  are  located  b\-  the  side  of 
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the  doors  and  all  the  vitiated  air 
passes  these  points.  The  circula- 
tion at  the  back  i)art  of  the  room 
near  the  toj),  where  \vc  would  ex- 
pect the  most  impure  air.  is  prob- 
ably the  best. 

"This  merely  goes  to  show  that 
the  practice  of  admittins^  the  ple- 
num air  from  untlerncath  the  seats 
through  a  large  number  of  small 
openings  and  withdrawing  it  from 
the  front  of  the  room  by  natural 
circulation  to  the  roof,  is  giving 
first-class  satisfaction  with  us." 


Over-Dryness  of  Air  and  Its  Result 

A  trying  condition  incident  to  hot 
blast  heating,  and  one  which  as  a 
matter  of  hygiene  should  have  spe- 
cial attention  in  hospitals,  is  the 
excessive  dryness  of  the  air  de- 
livered. A  high  thermometer  read- 
ing does  not  necessarily  mean  a  com- 
fortable room.  It  is  the  "sensible" 
heat  which  should  be  regarded  and 
this  depends  upon  humidity  condi- 
tions. An  over-dry  room  will  seem 
chilly  because  it  produces  abnormal 
evaporation  from  the  skin,  but  at 
even  lower  temperatures  it  will  be 
pronounced  comfortably  warm  if  the 
air     is     suitablv     moistened.       The 


;i\crage  outdoor  air  in  winter  has  a 
nitjisiure  content  of  only  about  2 
grains  per  cubic  foot,  and  when  this 
air  has  been  carried  past  steam  coils 
and  expanded  by  the  heat  it  is  fre- 
f|uently  found  to  have  a  relative  hu- 
midity of  but  25  per  cent,  at  70°. 

Much  has  been  said  and  jirinted 
about  the  debilitating  and  injurious 
effects  of  over-dry  air.  Unless  mois- 
ture is  artificially  added  to  the  sup- 
ply, it  will  quickly  absorb  what 
moisture  it  can  from  anything  in  the 
room.  This  results  in  an  unnatural 
dryness  of  the  skin  and  a  parching 
of  the  throat  of  every  person  who  is 
obliged  to  remain  in  such  atmos- 
phere. While  these  are  only  symp- 
toms of  discomfort,  the  cause  should 
not  be  tolerated  because  it  not  only 
produces  headache  and  mental  lassi- 
tude, but  an  irritated  condition  of 
the  mucous  lining  of  nose  and  throat 
which  greatly  aids  the  chances  of  in- 
fection from  air-borne  diseases. 
From  the  standpoint  of  public  hy- 
giene, therefore,  ventilation  should 
be  made  cither  a  part  of  or  an  ad- 
junct to  every  heating  plant  and  the 
ventilating  equipment  should  in- 
clude a  means  of  cleansing  and  mois- 
tening the  air. 
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Turbine  Blower  Tests  for  Forced  Draft 

Some  remarkable  results  are  reported 
in  connection  with  tests  of  a  turbine 
blower,  made  by  the  Exeter  Machine 
Works,  Exeter,  \.  H.,  in  connection  with 
forced  draft  for  boilers.  This  blower  is 
so  small  that  the  directions  for  operating 
it  state  simply  that  it  should  be  placed 
against  the  side  of  the  boiler,  connected 
to  a  small  steam  pipe  and  set  to  blow  in 
under  the  grates.  A  damper  is  placed 
on  the  discharge  to  regulate  the  air  sup- 


Reduction  of  coal  cost  due  to  turbine 
lilowers,  $27.C)0  per  day. 

In  a  further  test  at  the  same  plant, 
data  and  results  were  obtained  of  the 
evaporation  in  a  72-in.  x  18  ft.  horizontal 
return  tubular  boiler,  with  turbine  blow- 
er, the  forced  draft  registering  I^J  in. 
pressure.  The  boiler  contained  1,614  sq. 
ft.  of  heating  surface  and  36  sq.  ft.  of 
grate  surface.  In  this  test,  made  Feb. 
21,  191 1,  wharf  screenings  and  New  River 
coal  were  used  in  equal  parts: 


Duration,   hrs ° 

Weight  of  coal  as  fired  Yz  and  V2  screenings  and  New  River,  lbs 4,600 

Percentage  of  moisture  in  mixture 5 

Dry  coal  consumed,  lbs 4i370 

Ash.    lbs 685 

Percentage  of  ash  in  dry  coal IS-O 

Total  water  fed  and  evaporated,  lbs 39.668 

Equivalent  water  evaporated  from  and  at  212°  F.,  hourly  quantities,  lbs 4,958 

Dry  coal   per  hour,  lbs 54^ 

Dry  coal  per  hour,  per  sq.  ft.  of  grate,  lbs 24.26 

Water   evaporated    per   hour,    lbs 4.958 

Equivalent  evaporation  per  hour  from  and  at  212°  F.,  lbs 5.95° 

Steam    pressure   by   gauge,    lbs lOO 

Temperature   of   feed   water,   deg.   F 58 

Temperature  of  flue  gases,  deg.  F 492 

Force    draft    in    uptake,    in 0.34 

Force  of  draft  in  ash  pit   (1.22  in. -300  cu.  ft.  per    lb.    of   coal)    in 1.22 

Quality   of  steam    (assumed)    Dry 

Horse    power   developed    172.4 

Rated  H.  P.  on  12  sq.  ft.  basis 134-5 

Percentage  of  rated   H.  P.  developed  over  rating 21.9 

Water  evaporated  under  actual  conditions  per  pound  of  coal  as  fired,  lbs 8.64 

Water  evaporated  per  pound  of  dry  coal,  lbs 908 

Equivalent  cvaporatinn  from  and  at  212°  F.  per  pound  of  dry  coal,  lbs 10.35 

Factor  of  evaporation    I.200O 

COST   OF    EVAPORATION 

Cost  of  coal  per  ton  of  2,240  lbs.  delivered  in      boiler     room     (screenings     $2.80, 

New  River  $4,  13.846  B.  T.  U ) $3  40 

Cost  of  coal  required  to  evaporate  1,000  lbs.  of  water  from  and  at  212°  F $0,146 

GAS    ANALYSIS 

CO:,  per  cent t4-8 

CO,   per  cent.    4-2 


ply  and  deflect  it  to  the  ash  pit  floor,  so 
that  the  current  is  uniformly  distributed 
in  the  chamber.  If  necessary  it  has  been 
found  practicable  to  place  the  turbine  in 
the  rear  or  on  top  of  the  boiler  or  on  a 
bracket  on  the  wall  and  thence  connected 
'A-ith  the  space  underneath  the  grates. 

In  one  test  at  the  plant  of  the  Boston 
^Voven  Hose  and  Rubber  Co.,  Cam- 
bridgeport,  Mass.,  a  turbine  blower  was 
used  on  a  boiler  burning  a  mixture  of  an- 
thracite wharf  screenings  and  New 
River  coal  in  the  proportion  of  i  to  i. 
The  leading  results  as  to  economy  were 
as   follows : 

Water  evaporated  per  pound  of  coal 
as  fired.  8.64  lbs. 

Water  evaporated  from  and  at  212°  F., 
10.35  lbs. 

Cost  of  fuel  used  in  evaporating  1,000 
lbs.  of  water  from  and  at  212°  F.  (note  high 
cost  of  screenings),  $0,146. 


In  this  connection  the  engineer,  J.  C. 
Long,  states  that  he  has  operated  a  No. 
5  turbine  blower  at  30  lbs.  steam  pressure 
and  at  this  pressure  the  blower  has  made 
605  R.  P.  M.,  which  would  indicate  tliat 
they  can  operate  successfully  at  a  low 
steam   pressure. 

In  this  plant  the  reports  show  that  the 
boilers  were  burning  378  tons  of  coal  per 
week  costing  $1,512  before  the  turbine 
blowers  were  installed,  and  that  the  in- 
stallation reduced  these  figures  to  336 
tons  of  coal  costing  $1,344,  equivalent  to 
a  saving  of  $168  per  week  and  $8,736  per 
year. 

The  gases  showed  14  per  cent,  of  CO2. 

John  F.  Hale,  vice-president  of  the 
Consolidated  Engineering  Co.,  Chicago, 
has  resigned  and  has  become  associated 

with    Warren    Webster   &    Co.,    Camden, 

N.  J. 
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^^^HOSE    who    have   studied    the 
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development  of  subways  as 
a  means  of  facilitatinj,^  the  move- 
ment of  people  from  point  to  point 
within  the  limits  of  a  single  city 
are  agreed  that  it  is  the  coming 
thing,  not  only  for  the  larger  cen- 
ters, hut  for  the  medium-sized  cities 
tliroughout  the  country.  Placed  in 
the  last  few  years  upon  a  success- 
ful Uasis  as  a  result  of  operating 
and  structural  devices  not  before 
practicable,  nearly  all  of  the  world's 
largest  cities  now  possess  one  or 
more  subways  and  scores  of  smaller 
places  are  planning  them.  It  is  a 
noteworthy  fact  that  although  under- 
ground roads  were  built  over  fifty 
years  ago,  it  was  not  until  electric  trac- 
tion became  practicable,  bringing  with 
it  the  possibility  of  good  air,  that  city 
subways  on  a  large  scale  were  suc- 
cessful. And  yet  in  every  case  the 
question  of  ventilation  has  been  a 
serious    one    and    has    been    solved 


more  or  less  effectively  b}-  the  use 
of  fans. 

This  condition  of  affairs  has  much 
of  interest  for  th?  ventilating  en- 
gineer, not  only  on  account  of  its 
commercial  aspects,  but  also  on  ac- 
count of  the  unusual  opportunities 
afTorded  for  the  study  of  air  cur- 
rents and  temperatures  under  al- 
most every  conceivable  condition. 

An  interesting  observation,  for 
instance,  made  l)y  experts  after 
noting  a  higher  temperature  in  sub- 
ways Constructed  some  time  ago  as 
compared  with  those  built  more  re- 
cently, and  operating  under  similar 
conditions,  is  an  increase  of  heat  in 
the  older  tubes,  running  from  7°  to 
10°  I-",  higher  than  that  in  the  new 
tubes.  riie  engineers  were  unani- 
mous in  their  opinion  that  the  cause 
of  the  excessive  heating  was  due  to 
the  heavy  traffic  and  to  the  fact 
that  the  capacity  of  the  walls  and 
the  surrounding  earth  to  absorb 
heat  becomes,  with  the  passage  of 
time,  more  and  more  nearly  ex- 
hausted. ( )bservations  by  the  man- 
agers in  one  case  showed  that  there 
was  an  increase  of  about  2°  F.  per 
year  in  the  temperature  of  new 
tubes. 


IX  ORDER  to  preserve  a  proper 
continuity  in  the  series  of  ar- 
ticles on  central  station  heating,  by 
Byron  T.  Gifford.  which  are  com- 
mencing in  this  number,  the  arti- 
cle on  pipe  sizes  in  central  station 
work  will  be  deferred  until  its  logi- 
cal place  is  reached  in  a  later  issue. 
Mr.  GiflFord's  first  article  discusses 
the  matter  of  line  losses  and  this 
will  be  immediately  followed,  in  the 
.May  issue,  by  "Rates  in  Central  Sta- 
tion Heating." 
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Central  St  at  ton  Heating 

I. I'lPi;    LINE    LOSSES. 

15)     r.VROX    T.    GiFFORD.* 

THERE  are  three  factors  that  affect  the  loss  in  pipe  line 
operation,  and  all  three  are  very  important :  loss  from 
radiation,  loss  from  friction  and  loss  from  leaks.  These 
will  be  taken  up  separately. 

First.  Loss  from  Radiation.  This  line  loss  in  any  un- 
derf^rouiul  .sy.>?leia  i>  practically  constant  in  steam  healing, 
while  in  water  heating  it  is  proportional  to  the  temperature 
of  the  heatinj:^  medium,  and,  in  both  cases,  is  entirely  inde- 
pendent of  the  per  cent,  of  the  capacity  being  carried  in  the 
mains  or  laterals.  In  all  cases  the  insulation  and  pipe  line 
construction  affect  it  to  a  great  extent,  especially  the  drain- 
age of  the  pipe  line  to  remove,  or,  better  yet,  to  keep  away 
the  surface  water  or  backup  water  from  flooded  sewer  sys- 
tems. The  depth  of  the  pipe  underground  also  affects  the 
radiation  loss. 

The  author  has  used  as  a  unit  for  basing  his  calcula- 
tions, I  sq.  ft.  of  pipe  surface  unrlerground,  including  also 
each  S(|uare  foot  of  surface  in  the  fittings  and  specials,  such 
as  expansion  joints,  and  all  results  are  given  in  the  radiation 
loss  per  square  foot  of  surface  per  hour.  In  this  work  the 
following  table  will  be  found  useful  for  wrought  iron  and 
steel  pi|ie  : 

Size  of  Square  feet 

pipe,  inches.  per  lineal  foot. 

^    o.  io6 

34    0.141 

H   o.  1 76 

1/2   0.219 

y^    0.276 

I       0.344 

iM    0.434 

1  /^    0.497 

2       0.62  r 

254   0.752 

3       0.916 

3^   1.047 

4       1. 178 

472    1.309 

5       1456 

*yice-Presid?nt  Central  Station  Engineering  Co..  Member  Amfrican  Society  of 
Heating  and  Ventilating  Engineers.  Junior  Member  American  Society  of  Mechanical 
Engineers. 
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Size  of  Square  feet 

pipe,  inches.  per  lineal  foot. 

6       1-734 

7       1-996 

8       2.249 

9       ^436 

10       2.814 

12       3-254 

14  O.  D 3.665 

15  O.  D 3.760 

16  O.  D 4.188 

18     O.  D )4-7i2 

20    O.  D 4736 

22    O.  D 5.759 

24    O.  D 6.283 

The  above  table  is  derived  from  the  formula: 

External  Diam.  in  inches  x  tt 

Square  feet  = 

12 

The  external  surface  of  the  fittings  and  sj  ecials  should 
be  calculated.  There  are  so  many  different  sizts  and  shapes 
it  would  be  impossible  to  tabulate  their  surfaces  here. 
Knowing  the  number  of  square  feet  of  surface  underground 
and  the  amount  of  heat  lost  per  square  foot  per  hour  it  is 
a  simple  matter  to  figure  the  heat  lost  in  any  underground 
system  by  the  formula  (11  =  Heat  lost  in  pounds  of  steam) 

H  =  square  feet  x  C. 

Where  C  is  a  constaiit,  depending  upon  the  insulation 
and  construction  of  the  pipe  line,  as  well  as  the  temperature 
of  the  heating  medium. 

H.  D.  Spencer,  of  Detroit,  in  Proceedings  National  Dis- 
trict Heating  Association  for  1910,  gives  the  values  for  C  as 
follows : 

0.051   for     5  lbs.  steam  lines. 
0.086  for  20  lbs.  steam  lines. 

These  values  are  for  4  in.  sectional  wood  log  (segmen- 
tal). 

C.  R.  Bishop,  in  Proceedings  N.  D.  H.  A.  for  1910,  gives 
values  for  C  as  0.045.  but  does  not  state  the  pressure  or 
style  of  insulation.  Evidently  this  value  is  for  the  same 
style  of  insulation  as  that  reported  by  Mr.  Spencer,  but  at 
a  lower  steam  pressure,  probably  3  or  4  lbs.  These  two 
observations  being  so  close  it  is  probable  that  the  tests  were 
made  under  about  the  same  conditions. 

Tests  that  the  author  has  made  have  given  him  various 
values  for  C,  from  0.125  to  0.0292.  showing  a  great  range 
of  value. 
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A  test  on  three  thicknesses  of  2  in.  hemlock,  with  paper 
hning  and  shavings,  showed,  while  the  insulation  was  in 
good  physical  shape,  a  value  for  C  as  low  as  0.0292, 
but  this  condition  gradually  became  worse  as  the  insula- 
tion became  wet  and  deteriorated.  This  value  is  very  low 
and  is  not  often  recorded. 

The  author  made  a  test  on  the  following  pipe  line  with 
results  as  follows : 


306 

ft. 

12 

in. 

pipe 

line 

300 

tt. 

10 

in. 

pipe 

line 

481 

ft. 

8 

m. 

pipe 

line 

288 

ft. 

6 

m. 

pipe 

line 

The  value  for  C  was  found  to  be  0.362  during  one  98- 
hour  test  when  the  temperature  outside  was  between  20° 
and  30°   F.     Steam  pressure  3  lbs. 

This  i)ii)e  line  was  insulated  with  I'i  in.  of  asbestos  and 
wool  felt  and  thoroughly  water-proofed,  as  well  as  under- 
drained,  and  this  protected  on  the  outside  by  a  4  in.  parti- 
tion tile  conduit,  which  had  a  3  in.  air  space  in  it,  and  placed 
4  to  5  ft.  unflerground  ;  i.  c,  the  pipe  was  4  to  5  ft.  under- 
ground. 

There  is,  tluTeforc.  only  one  conclusion  we  can  come  to 
in  this  case,  and  that  is,  that  C  is  a  decidedly  variable  quan- 
tity. There  is  no  accurate  way  of  arriving  at  a  value  of  C 
except  by  experiment,  but  the  author  uses  values  given  be- 
low in  his  calculations: 


Description  of  insulation  and  construction 


Hemlock  lumber,  three  2  in.  thicknesses, 

paper  and  shavings 1st  year 

Same 3rd  year 

Same 5  th  year 

Same 8th  year 

Hemlock  lumber,  two  2  in.  or  three  1  in. 

thicknesses,  no  paper  or  shavings 1  st  year 

Same 3rd  year 

Same 5th  year 

Same 8th  year 

4  in.  segmental  wood  log,  tin  lined,  well  under- 
drained.  1st  year  and  as  long  as  in  good  con- 
dition  

4  in.  concrete  conduit,  1       in.  covering 

4  in.  concrete  conduit,  1  yi  in.  covering 

4  in.  concrete  conduit,  2       in.  covering 

brick  conduit,  1  in.  covering 

brick  conduit,  1|^  in.  covering 

brick  conduit,  2       in.  covering..  . 

partition  tile  conduit,  1  in.  covering 

partition  tile  conduit,  1  K  in.  covering 

partition  tile  conduit  2  in.  covering 

1   in.  thicknesses  lumber  with  3  in.  concrete 

envelope 

Tunnel  construction  2  in.  covering 


4 
4 
4 
4 
4 
4 
Two 


in. 
in. 
in. 
in. 
in. 
in. 


Value 

of  C* 

Steam; 

Water 

at  5  lbs. 

average 

0.03 

0.02 

0.05 

0.03 

0.08 

0.06 

0.10 

0.07 

0.05 

0.03 

0.07 

0.05 

0.09 

0.06 

0.10 

0.07 

0.04 

0.025 

0.08 

0.06 

0.05 

0.03 

0.04 

0.025 

0.08 

0.06 

0.05 

0.03 

0.04 

0.025 

0.07 

0.055 

0.04 

0.025 

0.034 

0.020 

0.05 

0.03 

0.045 

0.030 

♦Values  of  C,  are  given  in  lbs.  of  steam. 
1 ,000  for  heat  units  value. 


Multiply  this  value  by 
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All  of  the  foregoing  values  are  used  for  a  dry  condition. 
If  wet.  it  is  difficult  to  assume  a  value  for  C. 

These  values  are  not  absolutely  accurate  and  arc  not 
given  with  that  intention,  but  will  be  found  to  be  sufficiently 
correct  for  estimating  purposes. 

Some  Important  Items  Affecting  Line  Loss  from  Radiation 

Drainage-  Next  to  insulation  in  inij)ortance  comes  un- 
derdrainage  in  its  effect  on  radiation  loss.  Water  will  con- 
vey heat  about  eight  times  as  fast  as  air  when  confined  and 
for  that  reason  we  should  try  to  keep  all  water,  surface  or 
otherwise,  away  from  the  insulation  and  pipe.  This  can 
be  done  by  thoroughly  waterproofing  the  conduit  and  by 
carrying  away  whatever  water  accumulates  near  the  con- 
duit. If  the  pipe  line  is  laid  in  a  porous  soil,  such  as  sand  or 
gravel,  the  waterproofing  of  the  conduit  is  sufficient,  but  in 
a  clay  soil  some  means  to  carry  (jff  the  water  is  necessary. 

Lumber  insulatio'i  will  last  longer  in  a  clav  soil  than  in 
a  sandy  soil,  due  to  the  fact  that  the  different  conditions  of 
wet  and  dry  will  eventually  rot  the  lumber.  Lumber  under 
any  conditions  must  be  kept  dry  to  be  a  good  heat  insulator. 

Manholes.  Manholes  lose  more  heat  per  square  foot  of 
pipe  >urface  than  any  other  part  of  the  undergronnd  system, 
due  of  course  t'>  the  lack  of  covering.  For  that  reason  as 
few  maidioles  as  is  consistent  should  be  built.  On  the  other 
hand,  manholes  shonld  be  over  all  moving  j)arts  such  as  ex- 
pansion joints,  variators,  valves,  etc..  because  of  their  ten- 
dency to  leak  and  cause  a  very  bad  condition.  .\  steam  leak 
not  only  loses  heat  but  it  rusts  the  pipe  and  deteriorates  the 
insulation  and  is  liable  to  effect  a  large  section  of  line  before 
it  is  discovered. 

Heat  Losses  Due  to  Leaks.  This  cause  of  loss  is  prob- 
alily  more  serious  than  is  at  first  supposed,  according  to 
Napier's  Approximate  Rule. 

Pp  X  A 

S=: ::=  Pounds  of  Steam  per  second  which   will   pass 

70  through  a  hole, 

where  Pp     =  Pressure  absolute  in  the  pipe. 
A     =Area  of  opening. 

Pp  X  A  X  3600 

S^ =  Pounds  of  steam  lost  per  hour. 

70 

Assume  a  ^  in.  hole  in  a  pipe  or  fitting  or  assume  a 
number  of  smaller  holes  whose  aggregate  leakage  is  equal 
to  •)4  in.  in  diameter  in  a  5  lb.  steam  line. 
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S  = 


19.7  X  .44  X  3600 


70 


=     445-7  lbs.  per  lK)ur. 
=   10.696  lbs.  per  (lay. 
^320.904  lbs.  per  month. 

Assuming,  also,  an  evaporation  of  7  lbs.  water  per 
pound  of  coal  we  have : 

45.843   lbs.  coal   per  month,  or  22.9  tons. 

From  this  it  is  quickly  seen  that  it  is  absolutely  neces- 
sary to  have  a  tight  pipe  line  for  economical  operation. 

The  same  case  holds  true  in  hot  water  heating. 

.\ssume  the  loss  of  i  bbl.  or  400  lbs.  of  water  per  hour 
from  the  tluw  line  at  a  temperature  of  170°  F.  and  under  or- 
dinary conditions  the  water  is  raised  from  40°  to  170°  F. 
from  the  well  t«»  the  tlow  line  or  130°  F. 

400  X  130=52.000  R.  T.  U. 

if  this  leak  >lu)ul(l  be  on  the  return  line  it  would  be 
400x110=44,000  B.  T.  U.  i^er  hour  that  we  would  lose, 
which,  assuming  7,000  available  !'..  T.  l".  i)er  pound  of  coal, 
wonld  show  us  the  following  result  at  the  coal  pile: 

I  bbl.  leakage  per  hour  from  flow  line  =  2.67  tons  per 
month. 

I  bbl.  leakage  per  hour  from  return  line=2.i9  tons  per 
month. 

This  shows  us  the  cost  of  a  small  leak  and  it  would  jjay 
well  to  fix  it  and  fix  it  at  once. 

.\  tell-tale  pump  or  indicator  should  be  installed  on 
every  water  pipe  line  at  the  station  to  detect  any  leak.  Verv 
little  tronble  is  t<»  ])q  exuccted  from  the  loss  of  water  from 
theft  owing  to  the  condition  of  the  water  after  circulating, 
but  the  tell-tale  will  indicate  any  leak  and  shoubl  be  in- 
stalled. 


Mr.   Gifford's  next  article  zcill  appear  in   the  May  issue 
and  icill  discuss  "Rates  in  Central  Statioti  Heating." 


Reasonable    Heating    Requirements    for 
New  York's  Surface  Cars 

The  close  of  another  heating  season 
calls  renewed  attention  to  the  operation 
of  the  heating  regulations  for  New 
York's  surface  cars  which  were  promul- 
gated by  the  Public  Service  Commission 
of  the  First  District.  Experience  has 
shown  that  the  regulations,  which  are 
given  in  full  herewith  applicable  to  elec- 
tric cars,  can  be  complied  with  in  weather 
conditions  usuallj-  prevailing  during  the 
winter  in  New  York: 

I.  All  closed  cars  for  the  transporta- 
tion of  passengers  between  the  15th  day 


of  October  and  the  15th  day  of  April  in 
each  year  shall  be  equipped  with  suit- 
able apparatus  for  heating  by  electricity. 
2.  Every  company  during  the  period 
above-named,  whenever  the  outside  tem- 
perature is  less  than  40°  F.,  shall  main- 
tain in  all  closed  cars  in  service  for  the 
transportation  of  passengers  a  tempera- 
ture of  not  less  than  40°  F.  nor  more 
than  65°  F.  unless  the  company  is  tem- 
porarily prevented  from  so  doing  by 
storm,  accident  or  other  controlling 
emergency  for  which  it  is  not  responsi- 
ble and  which  is  not  due  to  any  negli- 
gence on  its  part. 
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The  Weather  J-or  March,  1911 


New 

York 


Bos- 
ton 


Highest  temperature,  degrees  F 

Date  of  highest  temperature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F 

Date  of  greatest  daily  range 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

-Arean  temperature  for  month,  degrees  F. 
Xormal  mean  temp,  this  month,  deg.  F. 

Total  rainfall,  inches 

Total  snowfall,  inches 2.8 

Normal  precipitation  this  month,  inches  4  .  1 

Total  winrl  movement,  miles 11217 

Average  hourly  wind  velocity,  miles.    .  .'        15.1 

Prevailing  direction  of  wind N.  \V. 

Number  of  clear  days o 

Number  of  partly  cloudy  days 14 

Number  of  cloudy  days j         8 

Number  of  days  on  which  rain  fell    ....         11 
Number  of  days  on  which  snow  fell    ■  ••  4 

Snow  on  ground  at  end  of  month,  inches.'     None 
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Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United 
States  Weather  Bureau. 

Heavy  lines  iniiicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Uroken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  A.M.  and  8  P.M. 

S^clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — Snow. 

Arrows  fly  with  prevailing  direction  of  wind 
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Legal  'Decisions 


Contract     for     Installation     of     Heating 
Plant— Waiver  of  Time  Limit 

An  action  was  brought  to  recover  upon 
a  written  contract  for  the  installation  of 
a  heating  plant  of  $4,050.  The  specitica- 
tions  showed  a  system  of  heating  and 
ventilating,  consisting  of  fans,  engines, 
lieaters,  pumps,  pipings,  etc.,  to  be  fur- 
nished by  the  plaintiff,  with  the  excep- 
tion of  some  galvanized  iron  pipe,  which 
was  to  be  furnished  by  a  third  party. 
The  contract  prt>vided  that  the  plant  was 
to  be  completed  December  i.  190^1.  It 
also  providerl  that  the  defendant  was  to 
build  tiie  foundations  upf>n  which  the 
machinery  was  to  rest,  make  steam  and 
drip  connections  from  the  heaters  and 
engines,  do  whatever  cutting  and  patch- 
ing was  necessary,  furnish  common  labor 
and  lay  tile  pii)ings.  It  was  further 
agreed  that  the  plaintiff  should  not  be 
liable  for  delays  occurring  without  its 
fault  and  that  "all  dates  of  shipment  are 
contingent  upon  strikes,  accidents  or  de- 
lays of  carriers  or  otiier  causes  imavoid- 
ablc  or  beyond  our  cf)ntr(d." 

The  work  proceeded  in  about  the  usual 
manner.  The  defendant,  however,  as- 
serted that  the  apparatus  was  not  shipped 
in  good  time.  Tiie  plaintiff  answered 
that  the  foundations  were  not  ready.  The 
defendant  replied  that  this  failure  wa<; 
due  to  the  fact  that  it  could  not  get  the 
plans  from  the  plaintiff.  The  work  pro- 
gressed almost  to  completion,  when  it 
was  stopped  on  January  16.  IQ07,  by  the 
defendant  because  of  the  alleged  insuffi- 
ciency of  the  galvanized  iron  pipe  fur- 
nished by  the  sub-contractor.  Some  of 
the  objections  to  this  iiipe  were  not  jus- 
tified, but  the  plaintiff  was  endeavoring 
to  remedv  all  of  the  alleged  defects  when 
it  received  a  letter  from  the  defendant 
cancelling  the  contract. 

The  position  of  matters  as  stated  by 
the  court  was  therefore  as  follows:  The 
defendant  had  the  plarit  and  had  been 
using  it  since  it  was  installed;  it  also 
had  the  monev  it  agreed  to  pay  for  the 
plant.     The  plaintiff  had  nothing. 

The  principal  contention  of  the  defend- 
ant w-as  that  the  action  should  have 
been  upon  a  quautum  wcruif  instead  of 
upon  the  contract,  as  required  by  the 
New  York  Code  of  Procedure.  The  court 
held  that  the  defect  was  not  vital,  as  the 
complaint  fullv  set  out  the  facts,  and 
stated  that  it  would  not  strain  unduly 
the  rules  of  evidence  or  of  pleading  to 
continue  a  situation  so  inequitable. 

The  delav  in  completion  beine  due  in 
part  to  the  defendant's  action  and  it  hav- 
ing permitted  the  plaintiff  to  proceed 
until  near  completion,  the  jury  were  am- 
ply justified  in  holding  the  general  time 


limit  waived.  Judgment  for  the  plamtiff 
was  therefore  affirmed. — U.  P.  fratt 
Laboratory  vs.  Buffalo  Forge  Co.,  Cir- 
cuit Court  of  Appeals,  184  Fed.,  287. 

• 

Assignability  of  Steam  Heating  Contract 

The  owner  of  a  large  office  building 
entered  into  a  contract  with  a  corpora- 
tion, whose  business  was  furnishing 
steam  from  a  central  plant  for  heating 
purposes,  to  furnish  steam  for  the  build- 
ing at  the  rate  of  50  cents  per  1,000  lbs. 
of  condensation,  measured  by  meter, 
subject  to  the  following  conditions:  (a) 
It  was  agreed  that  the  total  amount  of 
the  net  bills  rendered  during  any  one 
year  should  not  exceed  $1,065:  (b)  that 
if.  during  the  life  of  the  contract,  the  rate 
charged  by  the  heating  company  to  any 
consumer  in  the  neighborhood  of  the 
ijwner's  premises,  consuming  as  much  or 
less  (but  not  more)  steam  as  the  owner, 
should  be  less  than  the  rate  above  speci- 
fied, the  owner's  rate  should  be  reduced 
to  ■'Uch   lower  rate. 

The  contract  contained  various  rules 
and  regulations  and  covered  a  period  of 
five  years  with  a  renewal  for  a  similar 
pcric  d  unless  cancelled. 

.•\bont  two  years  and  a  half  after  the 
contr.ut  was  entered  into  the  owner  sold 
the  btiihling  to  the  complainant  and  as- 
signed in  writing  the  heating  contract. 
The  defendant,  the  heating  company, 
w'ote  to  the  complainant  that  it  would 
furnish  steam  to  the  building  on  a  strict- 
ly meter  basis,  and  that  it  had  no  con- 
tract with  the  owners  of  the  building, 
enclosing  a  blank  contract  for  signature. 
The  blank  contract  was  an  exact  dupli- 
cate of  the  contract  with  the  original 
owner,  except  as  to  the  provisions  (a) 
and  (b). 

The  parties  were  imable  to  agree.  Com- 
Dlainant  filed  a  bill  to  restrain  the  de- 
fendant from  refusing  to  furnish  'itram 
as  provided  in  the  original  contract  Roth 
I)arties  agreed  that  the  sole  question  in- 
\olved  in  the  case  was  whether  the  heat- 
ing contract  was  assignable  and  passed, 
with  all  its  benefits  and  privileges,  to  the 
complainant  bv  virtue  of  the  assignment 
thereof.  The  complainant  insisted  that 
it  was  assignable,  while  the  defendant 
insisted  that  it  was  of  such  a  personal 
rhnracter  as  to  be  unassienable.  The 
Michigan  supreme  court  held  that  the 
'-ontract  was  assignable. — Vnicrt  vs. 
Murphy  Heating  Co. 
» 

Surpiv   of     Steam    for   Heating      Rights 
and  Liabilities  of  Corporation  Hold- 
ing Franchise 
.\    corporation    organized    to    manufac- 
ture    and    sell     electric    light,   heat    and 
power  to  the  occupants  of  a  city  secured 
from  the  city  franchises  authorizing  it  to 
carry    on    its    business    therein.      Tn    pur- 
suance of  this  authoritv  it  installed  pipes 
and  other  appliances  through  the  streets 
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to  supply  heat  by  means  of  steam.  Prop- 
erty owners  and  occupiers  installed  in 
their  buildings  pipes,  radiators  and  other 
steam-heating  fixtures  and  appliances 
which  they  connected  with  the  com- 
pany's pipe  lines,  and  for  years  the  com- 
pany supplied  them  with  steam.  Dur- 
ing that  time  these  parties  obtained  elec- 
tric current  for  lighting  purposes  from 
another  electric  light  company.  .\  leas- 
ing company  carried  on  the  business  of 
supplying  steam  which  the  heating  com- 
pany had  contracted  to  furnish.  In  1907 
the  leasing  company  served  upon  con- 
sumers a  notice  to  the  effect  tliat  >team 
would  not  be  supplied  for  heating  pur- 
poses to  any  party  or  parties  unless  they 
should  at  the  same  time  use  electric  cur- 
rent supplied  by  the  heating  company 
for  lighting  the  premises  in  which  steam 
obtained  from  that  company  was  used 
for  heating.  The  plaintiffs  brought  suit 
against  the  heating  company  and  others 
to  enjoin  them  from  enforcing  this  con- 
dition. .X  defense  of  the  company  was 
that  its  principal  product  wa>  electric 
current  for  light;  that  in  manufacturing 
this  current  during  certain  portions  of 
the  year  steam  was  employed;  that  the 
exhaust  steam  wa>  used  in  suppljing 
heat;  that  this  exhaust  was  limited  in  its 
amount;  that  the  heat  supplied  from  this 
source  was  not  more  than  sufficient  to 
supply  patrons  of  the  company  who  pur- 
chased from  it  current  for  lighting  pur- 
poses; and  that,  if  the  defendants  were 
required  to  furnish  heat  to  others  than 
the  company's  patrons  taking  light,  it 
would  be  compelled  to  generate  live 
steam,  which  would  increase  the  expense 
of  operating   its   plant. 

Judgment  for  the  plaintiffs  was  af- 
firmed on  appeal.  The  court  said  that 
quasi  public  corporations  like  the  de- 
fendant company  must,  in  consideration 
of  their  franchises,  serve  the  inhabitants 
of  their  territory'  without  discrimination; 
but  have  the  right  to  prescribe  for  their 
convenience  and  security  and  the  protec- 
tion of  the  public  such  rules  and  regula- 
tions, with  which  their  patrons  must 
comply,  as  are  reasonable  and  just.  The 
condition  which  the  defendant  company 
imposed  was  an  unreasonable  and  un- 
warranted one.  It  was  the  privilege  of 
its  patrons  to  determine  whether  they 
desired  one  or  both  of  the  commodities 
which  the  company  manufactured  and 
sold,  and  a  condition  which  imposed  an 
obligation  to  take  both  or  neither  was 
not  only  unreasonable,  but  capricious 
arbitrary,  oppressive  and   discriminatory. 

The  defendant  company  contended 
that  if  the  steam-heating  proposition 
were  to  be  run  independently  it  could 
not  be  operated  at  a  profit  and  that  the 
defendants  should  not  be  compelled  to 
furnish  a  by-product  of  the  electric  light 
plant  unless  it  was  furnished  m  conjunc- 
tion with  the  principal  product,  electric- 
ity.    The  court  held  that  the  business  of 


tiie  company  so  far  as  the  two  products 
were  concerned  was  separate  and  dis- 
tinct. It  did  not  secure  a  franchise  from 
the  city  merely  to  furnish  heat  from  a 
by-product  or  e.xhaust  steain,  but  ob- 
tained the  right  to  place  and  maintain 
underground  lines  of  pipe  under  and 
thrtiugh  the  streets  "for  the  purpose  of 
conducting,  transmitting  and  distribut- 
ing heat,  either  hot  water  or  steam,  for 
the  purchase  and  use  by  said  city  and  t'  e 
residents  and  citizens  thereof."  It  could 
not  excuse  its  proposed  action  on  the 
ground  that  furnishing  steam  alone 
would  entail  a  loss  which  could  be 
avoided,  if  electric  current  were  also 
taken  by  the  consumer  for  lighting  pur- 
poses. Neither  would  it  be  permitted 
to  impose  the  condition  that  a  consumer 
must  purchase  both  of  its  products  in 
order  that  its  prolits  might  be  increased 
or  loss  prevented.  In  passing  upon  the 
rondiiion  in  the  notice  the  court  limited 
its  r^;marks  to  the  condition  under  the 
farts  of  the  case  relative  to  the  subject 
under  consideration. — Seaton  Mountain 
Electric  Light,  Heat  &  Power  Co.  vs. 
Idaho  Springs  Inv.  Co.,  Colorado  Su- 
preme  Court. 


Architecture  and  Building  Show  in  New 
York,  May  6-13 

What  is  characterized  as  the  first  con- 
ference of  architecural,  engineering  and 
building  and  contracting  interests  ever 
held,  will  inaugurate  the  opening  of  the 
New  Grand  Central  Palace,  at  Lexing- 
ton avenue,  46th  and  47th  streets.  New 
York.  The  undertaking  will  be  formal- 
ly known  as  the  New  York  .\rchitecture 
and  Building  Show  and  will  go  on  dur- 
ing the  week  of  May  6-13,  igti.  The 
show  is  a  movement  in  the  direction  of 
developing  a  closer  relationship  between 
the  architectural  and  engineering  in- 
terests in  the  building  trades. 

L'nder  the  lead  of  a  number  of  profes- 
sional and  technical  associations  a  series 
of  conferences  are  being  planned  in  con- 
nection with  the  show  in  which  prob- 
lems confronting  architects  and  engi- 
neers will  be  discussed  by  experts. 

The  exhibits  already  arranged  for  will 
be  large  and  varied,  assuring  the  success 
of  the  show.  Thej'  will  be  designed  pri- 
marily for  the  inspection  of  the  profes- 
sional or  technical  man  rather  than  the 
public,  although  hours  will  be  set  aside 
to  admit  the  public  during  each  day  of 
the  exhibit. 

The  New  Grand  Central  Palace,  in 
which  the  show  will  be  held,  is  now  ap- 
proaching completion.  It  is  thirteen 
stories  high  and  occupies  an  entire  city 
block,  having  a  floor  space  of  over  600,- 
000  sq.  ft.  It  is  described  as  the  largest 
and  handsomest  show  building  in  the 
world,  the  main  auditorium,  in  which  the 
show  will  be  held,  rising  to  a  height  of 
4S  ft. 
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Small    Air    Balloons    Show    Defects    in 
Ventilating  System 

The  Chicago  Ventilation  Commission 
has  been  making  some  interesting  tests 
at  the  Chicago  Normal  School  with 
small  hydrogen  l^ailoons,  whicii  were  re- 
ported by  Samuel  R.  Lewis,  at  the  recent 
meeting  of  heating  engineers.  The  bal- 
loons, he  stated,  were  balanced  by  using 
as  weights  old  rubber  tubing,  pieces  of 
which  can  be  easily  cut  off  as  required 
to  keep  the  balloon  balanced  in  the  air. 
These  are  so  sensitive  that  the  warmth 
given  off  by  a  human  body  causes  them 
to  rise  when  they  come  near  a  person. 
A  number  of  the  balloons  were  released 
in  standard  school  rooms  and  th^  course 
of  the  air  observed. 

According  to  Mr.  Lewis,  the  balloons 
demonstrated  that  horizontal  diffusion 
l>y  vertical  diffuscrs  is  necessary  as  tlie 
current  of  f^e^>h  air  usually  would  pass 
the  length  of  the  room  and  strike  the  op- 
posite wall  without  spreading  to  any 
great  extent.  They  demonstrated  that 
the  movement  of  air  took  place  around 
the  cold  sides  of  the  rooms  almost  en- 
tirely, and  that  the  center  of  the  room 
at  the  floor  line  was  not  getting  ventila- 
tion to  any  great  extent. 

"Two  ways  of  ventilating  the  center  of 
the  room  are  possible."  continued  Mr. 
Lewis,  "one  by  delivering  the  air  at  that 
point,  as  might  be  done  by  upward  ven- 
tilation; the  other,  by  removing  the  wall 
currents,  as  might  be  done  by  construct- 
ing our  buildings  better,  so  that  the  drop 
of  the  currents  down  the  cold  surfaces  is 
equalized  enough  so  that  the  air  out  in 
the  rooms  moves  by  the  fan  or  flue  in- 
fluence, pushing  in  or  pulling  out  even- 
ly over  the  whole  room. 

"Dr.  Evans,  of  Chicago,  believes  in 
currents,  and  T  am  a  follower  of  his.  We 
are  studying  how  to  make  these  cur- 
rents, which  exist  in  all  artifically-heat- 
ed  rooms,  serve  to  produce  ventilation. 
I  have  ciianged  a  large  number  of  my 
own  installations  from  the  ordinary  reg- 
isters (dams  which  stop  the  air)  to  dif- 
fuscrs (curves  which  divert  and  direct 
the  air  with  little  friction).  I  have 
found  the  change  to  result  in  great  im- 
provement, as  the  fresh  air  is  spread  out 
to  all  parts  of  the  room  with  the  dif- 
fusers  and  does  not  pass,  as  before,  over 
the  heads  of  those  in  the  center  of  the 
room,  to  fall  along  the  opposite  wall. 

"T  think  we  may  yet  do  away  with 
radiators  imder  windows,  when  windows 
are  tight  and  insulated.  The  radiator  so 
located  creates  a  current  in  the  wrong 
direction,  if  we  desire  to  obtain  properly 
diffused  ventilation,  as  they  create  local 
upward  jets  of  air  drawn  from  the  floor 
and  are  constantly  opposing  any  down- 
ward ventilation  scheme.  Then.  too.  the 
radiators  on  outside  walls  are  uneco- 
nomical, in  my  experience,  because  there 
is  a  warm  spot  ou  the  outside  wall  op- 


posite every  radiator.  About  one-half 
of  the  radiant  heat  from  each  radiator 
goes  outside  and  is  wasted.  When  the 
radiators  are  on  an  interior  wall,  the 
radiant  heat  which  goes  into  the  wall  is 
still  in  the  building  and  warms  the  same. 
I  have  installed,  perhaps,  tifty  ventilated 
class  rooms  with  the  auxiliary  direct 
radiators  near  the  outside  walls,  but  not 
parallel  with  or  against  them,  and  have 
heard  no  complaint  on  account  of  draft." 


To    Determine    Water    Vapor   in    Air   at 
Different  Heights 

Announcement  i-  made  tiiat  the  United 
States  Weather  Bureau  has  made  prog- 
ress toward  the  installatiou  of  appa- 
ratus, especially  optical,  for  the  study  of 
the  quantity  of  water  vapor  through  a 
wide  vertical  extent  of  the  atmosphere 
(as  distinguished  from  the  purely  local 
indications  of  the  hygrometer  and  the 
l)sychrometcr ).  Spectroscopic  observa- 
tions with  this  end  in  view  are  to  be 
undertaken   by   Prof.   W    J.    Hinnphreys. 


Importance  of  Outdoor  Air  Test  When 
Testing   for   CO.   Indoors 

It  is  liigi)!}-  important  in  testing  indoor 
air  for  the  amount  of  carbon  dioxide  it 
contains  to  have  some  knowledge  of  the 
j)rop()rtion  of  carbon  dioxide  in  the  air 
supply.  In  some  tests  made  of  the  out- 
side air  on  the  roof  of  the  Custom  House 
in  New  York  City,  Mr.  Cooley,  of  the 
Supervising  Architect's  Department, 
found  that  at  this  point,  which  is  near 
the  liattery  and  presumably  pretty  well 
wind-swept,  the  proportion  of  CO:  in  the 
outside  air  ran  as  high.  I  think,  as  7 
parts  in  lo.ooo.  The  importance  of  this 
phase  of  the  subject  has  been  recognized 
in  the  proposed  new  law  for  factory  ven- 
tilation in  Xew  York  State.  The  com- 
mittee having  this  matter  in  charge  had 
to  bow  to  the  wishes  of  other  interests 
which  contended  that  carbon  dioxide 
should  be  recognized  as  the  vital  element 
in  ventilation  and  we  settled  on  a  differ- 
ential. It  complicates  the  matter  by 
making  it  necessary  to  test  both  the  in- 
door and  outdoor  air. — ]V.  \V.  Macon,  be- 
fore the  Hcaiing  Engineers'  Society. 


Names     of     Manufacturers    Wanted    by 

Illinois  Department  of  Factory 

Inspection 

In  connection  with  the  Illinois  factory 
law,  which  covers,  among  other  things, 
the  matters  of  heating  and  ventilation,  it 
appears  that  many  manufacturers  in  Illi- 
nois, although  acquainted  with  the 
statute,  and  desirous  of  complying  there- 
with, have  lacked  definite  information 
as  to  how  to  secure  the  appliances  called 
for. 
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To  supply  this  information  and  thus 
expedite  compliance  with  the  law,  the 
chief  factory  inspector  of  Illinois,  Mr. 
Edgar  T.  Davies,  is  compiling  a  list  of 
makers  of  all  appliances  used  in  accord- 
ance with  this  statute.  This  includes 
manufacturers  of  ventilation  and  sanita- 
tion apparatus. 

All  such  manufacturers  are  requested 
to  send  in  their  names,  addresses  and  list 
of  their  appliances,  addressing  same  to 
Edgar  T.  Davies,  Chief  Factt>ry  Inspec- 
tor, Illinois  Department  of  Factory  In- 
spection, 1 103  Security  Building,  Chi- 
cago, 111.  The  inforniation  thus  sent  in 
will  be  published,  we  are  advised,  with- 
out discrimination  of  display  or  position, 
and  with  absolutely  no  e.xpense  to  any 
manufacturer  represented,  the  entire  ex- 
pense being  borne  by  the  State. 

To  those  who  are  not  familiar  with  the 
Illinois  factory  law,  it  may  be  stated 
that  it  is  entitled,  ".\n  .\ct  to  provide  for 
the  health,  safety,  and  comfort  of  em- 
ployees in  factories,  mercantile  estab- 
lishments, mills  and  workshops  in  this 
State,  and  to  provide  for  the  enforce- 
ment tluroof."  It  was  approved  June  4, 
1909,  and  lieiame  effective  January  1, 
1910. 

The  section.-  rciatmg  to  ventilation  and 
sanitation  are  as  follows: 

"Sec.  10.  In  every  factory,  mercantile 
establishment,  mill  or  workshop,  where 
one  or  more  persons  arc  employed,  ade- 
quate measures  shall  be  taken  for  secur- 
ing and  maintaining  a  rea>onable,  and, 
as  far  as  possible,  equable  temperature, 
consistent  with  the  reasfmablc  require- 
ments of  the  manufacturing  process.  No 
unnecessary  humidity,  which  would 
jeopardize  the  health  of  employee*,  shall 
be  permitted. 

"Sec.  Ti.  In  every  room  or  apartment 
of  any  factory,  mercantile  establishment, 
mill  or  workshop,  where  one  or  more  per- 
sons are  employed,  at  least  500  cu.  ft.  of 
air  space  shall  be  provided  for  each  and 
every  person  employed  therein,  and  fresh 
air.  to  the  amount  specified  in  this  act, 
shall  be  supplied  in  such  a  manner  as  not 
to  create  injurious  drafts,  nor  cause  the 
temperature  of  any  such  room  or  apart- 
ment to  fall  materially  below  the  aver- 
age temperature  maintained:  provided, 
where  lights  are  used  which  do  not  con- 
sum.e  oxygen.  250  cu.  ft.  of  air  space 
shall  be  deemed  sufficient.  .Ml  rooms  or 
apartments  of  any  factory,  mercantile  es- 
tablishment, mill  or  workshop,  having  at 
least  2,000  cu.  ft.  of  air  space  for  each 
and  even,'  person  employed  in  each  room 
or  apartment,  and  having  outside  win- 
dows and.  doors  whose  area  is  at  least 
one-eighth  of  the  total  floor  area,  shall 
not  be  required  to  have  artificial  means 
of  ventilation:  but  all  such  rooms  or 
apartments  shall  be  properly  aired  be- 
fore beginning  work  for  the  da\'  and 
during  the  meal  hours.     All  such  rooms. 


or  apartments,  having  less  than  2,000  cu. 
ft.  of  ar  space,  but  more  than  500  cu.  ft. 
of  air  space,  for  each  and  every  person 
employed  therein,  and  which  have  out- 
side windows,  and  doors  whose  area  is  at 
least  one-eighth  of  the  lloor  area,  shall 
be  provided  with  artificial  means  of  ven- 
tilation, which  shall  be  in  operation  when 
the  outside  temperature  requires  the  win- 
dows to  be  kept  closed,  and  which  shall 
supply  during  each  working  hour  at  least 
1,500  cu.  ft.  of  fresh  air  for  each  and 
every  person  employed  therein.  All  such 
rooms  or  apartments,  having  less  than 
500  cu.  ft.  of  air  space  for  each  and  every 
person  employed  therein,  all  rooms  or 
apartments  having  no  outside  windows 
or  doors,  and  all  rooms  or  apartments 
having  less  than  2,000  cu.  ft.  of  air  space 
for  each  and  every  person  employed 
therein,  and  in  which  the  outside  win- 
dow and  door  area  is  less  than  one- 
eighth  of  the  floor  area,  shall  be  provided 
witii  artficial  means  of  ventilation,  which 
will  supply  during  each  working  hour 
throughout  the  year  at  least  1,800  cu.  ft. 
of  fresh  air  for  each  and  every  person 
employed  therein;  provided,  that  the  pro- 
visions of  the  preceding  portions  of  this 
section  shall  not  apply  to  storage  rooms 
or  vaults;  and.  provided  further,  that  the 
preceding  portions  of  this  section  shall 
not  apply  to  those  rooms  or  apartments 
in  which  manufacturing  processes  are 
carried  on  which  from  their  peculiar  na- 
ture would  be  materially  interfered  with 
by  the  provisions  of  this  section.  No 
part  of  the  fresh  air  supply  required  by 
this  section  shall  be  taken  from  any  cel- 
lar or  basement. 

"The  follf)wing  terms  of  this  section 
shall  be  interpreted  to  mean:  The  air 
space  available  for  each  person  is  the 
total  interior  volume  of  a  room  express- 
ed in  cubic  feet,  without  any  deductions 
for  machinery  contained  therein,  divided 
bv  the  average  number  of  persons  em- 
ployed therein. 

"Outside  windows  and  doors  are  those 
connecting  directly  with  the  outside  air: 
the  window  and  door  area  is  the  total 
area  of  the  windows  and  doors  of  all 
outside  openings:  and  the  floor  area  is 
the  total  floor  area  of  each  room. 

"Sec.  12.  All  factories,  mercantile  es- 
tablishments, mills  or  workshops  shall 
be  kept  free  from  any  gas  or  effluvia 
arising  from  any  sewer,  drain,  privy  or 
other  nuisance  on  the  premises.  All 
poisonous  or  noxious  fumes  or  gases 
arising  from  any  process,  and  all  dust 
of  a  character  injurious  to  the  health  of 
the  persons  employed,  which  is  created 
in  the  course  of  a  manufacturing  proc- 
ess, within  such  factory,  mill  or  work- 
shop, shall  be  removed,  as  far  as  prac- 
ticable, by  either  ventilating  or  exhaust 
devices. 

"Sec.  13.  All  decomposed,  fetid  or 
putrescent  matter,  and  all  refuse,  waste 
and  sweepings  of  any  factory,  mercantile 
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establishment,  mill  or  workshop,  shall  be 
removed  and  disposed  of,  at  least  once 
each  day,  and  in  such  a  manner  as  not 
to  cause  a  nuisance;  and  all  cleaning 
shall  be  done,  as  far  as  possible,  outride 
of  working  hours;  but  if  done  during 
working  hours,  shall  be  done  in  such  a 
manner  as  to  avoid  the  unnecessary'  rais- 
ing of  dust  or  noxious  odors.  In  every 
factory,  mill  or  workshop,  in  which  any 
process  is  carried  on  which  makes  the 
the  floors  wet.  the  floor  shall  be  con- 
structed and  maintained  with  due  regard 
to  the  health  of  employees,  and  gratings 
or  dry  standing  rooms  shall  be  provided, 
if  practicable,  at  points  where  employees 
are  regularly  stationed,  and  adequate 
means  shall  be  provided  for  drainage, 
and  for  preventing  seepage  or  leakage 
to  the  floors  below. 

"Sec.  28.  The  provisions  of  this  act 
relating  to  sanitation  and  ventilation 
shall  not  be  held  to  apply  to  such  rooms 
or  apartments  of  any  factory,  mercantile 
establishment,  mill  or  workshop,  which 
arc  being  operated  under  the  supervision 
of  the  Federal  Government,  by  virtue  of 
an  .^ct  of  Congress,  entitled  "An  .\ct 
making  appropriations  for  the  Depart- 
ment of  .Xgriculturc  for  the  fiscal  year 
ending  June  .^o,  1907."  approved  June  30, 
IQ06,  or  any  amendment  thereof;  nor 
shall  any  other  of  the  provisions  of  this 
act  so  apply  respecting  matters  and  con- 
ditions over  which  the  Federal  tiovcrn- 
ment  now  exercises  or  shall  hereafter 
exercise  jurisdiction." 

The  law  provides  that  "anyone  who 
shall  violate  any  of  the  provisions  of  this 
Act  shall  be  deemed  guilty  of  a  misde- 
meanor, and  upon  conviction  thereof 
shall  be  punished  for  the  first  offense 
by  a  fine  of  not  less  than  $10  and  not 
more  than  $50.  and  upon  the  conviction 
of  the  second  or  subsequent  offense  shall 
be  fined  not  less  than  $25  and  not  more 
than  $200.  and  in  each  case  shall  stand 
committed  until  such  fines  or  costs  are 
paid,  unless  otherwise  discharged  by  due 
process  of  law. 


The   Present   Status   of   Ventilation     Re- 
quirements   in    Massachusetts 

Speaking  at  the  recent  heating  engi- 
neers' meeting  Joseph  A.  Moore,  inspec- 
tor of  public  buildings  and  deputj-  chief 
of  the  Inspection  Department,  State  of 
Massachusetts,  gave  an  interesting  sum- 
mary of  the  situation  witli  regard  to  the 
ventilation  requirements  in  Massachu- 
setts, which  are  now  on  a  somewhat  dif- 
ferent basis  from  those  which  have  been 
in  effect  for  many  years. 

"In  Massachusetts."  said  Mr.  Moore, 
"we  were  very  glad  to  start  in  and  get 
what  we  could  at  first.  The  first  laws 
were  in  rather  a  crude  shape  and  gradu- 
ally we  kept  working  for  more  points. 
Finally  we  got  a  law  that  worked  well 
until  the  medical  inspectors  of  the  State 


Board  of  Health  stepped  in  and  for  two 
years  deprived  us  of  all  authority.  Our 
law  now  is  different  from  what  is  gener- 
ally understood.  We  have  nothing  to 
do  at  the  present  time  with  factories  and 
work-shops.  We  did  have  until  the  au- 
thority was  taken  away  from  us  in  1907, 
but  in  1909  we  got  back  part  of  our  juris- 
diction in  connection  with  public  build- 
ings." 

The  law  covering  this   reads: 

"Every  public  building  and  every 
school  house  shall  be  kept  clean  and  free 
from  effluvia  arising  from  any  drain, 
privy  or  nuisance,  shall  be  provided  with 
a  sufficient  number  of  proper  water  clos- 
ets, earth  closets  or  privies,  and  shall  be 
ventilated  in  such  a  manner  that  the  air 
shall  not  become  so  impure  as  to  be  in- 
jurious to  health.  If  it  appears  to  an 
inspector  of  factories  and  public  build- 
ings that  further  or  different  sanitary, 
ventilating  or  heating  provisions  arc  re- 
(juired  in  any  public  building  or  school- 
house,  in  order  to  c<mform  to  the  re- 
(luirements  of  this  section,  ancl  that  such 
requirements  can  be  provided  without 
unreasonable  expense,  he  may  issue  a 
written  order  to  the  proper  person  or 
authority,  directing  such  sanitary,  ven- 
tilating <>r  hv.iting  i)r<ivision  to  be  pro- 
vided. 

"A  school  coinniittie,  ijublic  officer  or 
person  who  has  charge  of. owns  or  leases 
any  •>uch  public  building  or  schoolhouse. 
who  neglects  for  four  weeks  to  comply 
with  the  order  of  such  inspector,  shall 
be  punished  by  a  fine  of  not  more  than 
$100. 

"Whoever  is  aggrieved  by  the  order 
of  an  inspector,  issued  as  herein  provid- 
ed and  relating  to  a  public  building  or 
schoolhouse,  may  appeal  to  a  judge  of 
the  superior  court,  as  provided  in  Chap- 
ter 487  of  the  .\cts  of  the  year   igo8." 

"I  will  say,"  continued  Mr.  Sloore, 
"that  the  law  is  that  the  judge  may  eith- 
er hear  the  case  or  he  may  appoint  three 
disinterested  persons  skilled  in  the  sub- 
ject matter  of  the  controversy.  It  al- 
lows the  calling  in  of  engineers  or  people 
that    are    competent   to   pass    on    it." 

Inspection  on  the  part  of  the  State 
Board  of  Health  is  made  under  the  fol- 
lowing authority: 

"The  State  Inspectors  of  Health  or 
ruch  other  officers  as  the  State  Board  of 
Health  may  from  time  to  time  appoint 
shall  make  such  examinations  of  school 
buildings  as  in  the  opinion  of  said  board 
the  inspection  of  the  health  of  the  pupils 
may  require.  The  provisions  of  this 
section  shall  be  enforced  by  the  State 
Inspectors  of  Factories  and  Public 
Buildings." 

"There  was  another  law."  added  Mr. 
Moore,  "enacted  in  1909.  which  gave  us 
more  authority.  It  is  contained  in  Chap- 
ter 354.  Acts  of  1909,  and  reads: 

"The  Chief  of  t'ne  District  Police,  the 
Deputy   Chief  of  the   Inspection  Depart- 
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meat  of  the  District  Police,  and  the  In- 
spectors of  Factories  and  Public  Build- 
ings may,  in  the  performance  of  their 
dr.t}-  in  enforcing  the  laws  of  the  Com- 
monwealth, enter  any  building,  structure 
or  enclosure,  or  any  part  thereof,  and 
examine  the  method  oi  prevention  of 
tire,  means  of  exit  and  means  of  protec- 
tion against  accident,  and  may  make  in- 
vestigations as  to  the  employment  of 
children,  young  persons  and  women,  ex- 
cept concerning  health  and  the  influence 
of  occupation  upon  iiealth.  They  may, 
except  in  the  city  of  Boston,  enter  any 
p'lblic  building,  public  or  private  insti- 
tution, schoolhouse,  church,  theatre,  pub- 
lic hall,  place  of  assemblage,  or  place  of 
public  resort,  and  make  such  investiga- 
tions and  order  such  structural  or  other 
changes,  in  said  building  as  are  neces- 
•-ary,  relative  to  the  construction,  occu- 
l)al  on,  heating,  ventilating  and  the  sani- 
tary condition  and  appliances  of  the 
same. 

"  'Any  person  who  hinder>  or  prevents 
or  attempts  to  prevent  any  member  of 
the  Inspection  Department  of  the  Dis- 
trict Police  from  entering  any  building, 
structure  or  enclosure  or  part  thereof 
specified  in  the  preceding  section  shall 
be  liable  to  a  penalty  of  not  less  than 
$30  nor  more  than  $100.' 

"Our  department  years  ago  established 
a  standard.  It  is  not  law  in  Massachu- 
setts, but  it  lias  been  practically  accept- 
ed. It  is  practically  that  there  shall  be  at 
least  .,0  cu.  ft.  of  fresh  air  supplied  per 
minute  for  each  occupant  of  a  school  room, 
and  at  least  that  ammmt  of  vitiated  air  re- 
moved through  the  vent  ducts,  the  tempera- 
ture not  to  vary  more  than  3°  F.  at  any 
occupied  part  of  the  room.  We  generally 
place  our  thermometers  upon  the  corner 
desks  and  on  the  teacher's  desk,  making 
live  thermometers.  No  uncomfortable 
draft  is  to  be  perceptible  and  no  unsani- 
tary odors  shall  be  noticed  in  the  building 
and  the  building  must  be  heated  to  "o^  F. 
in  any  weather.  Those  requirements  have 
been  in  force  for  years  and  are  generally 
observed  under  that  provision  of  the  law 
conferring  on  the  District  Police  the  au- 
thority for  enforcing  the  law." 

Mr.  J.\s.  H.  D.xvis:  I  would  like  to  ask 
if  that  ^lassachusetts  law  applies  to  pa- 
rochial and  private  schools? 

Mr.  Moore  :  Our  law  applies  to  schools 
seating  10  or  more  persons  at  one  time.  .A 
section  of  our  law  read? : 

''Xo  building  which  is  designed  to  be 
used,  in  whole  or  in  part,  as  a  public  build- 
ing, public  or  private  institution,  school- 
house,  church,  theatre,  public  hall,  place  of 
assemblage  or  place  of  public  resort,  and 
no  building  more  than  two  stories  in 
height,  which  is  designed  to  be  used 
above  the  second  story,  in  whole  or  in 
part,  as  a  factorj%  workshop  or  mercan- 
tile or  other  establishment  and  has  ac- 
commodations for  ten  or  more  em- 
ployees above  said  story,  and  no  building 


more  than  two  stories  in  height  design- 
ed to  be  used  above  the  second  story  in 
whole  or  in  part  as  a  hotel,  family  hotel, 
apartment  house,  boarding  house,  lodg- 
ing house,  or  tenement  house,  and  has 
10  or  more  rooms  above  said  story,  shall 
be  erected  until  a  copy  of  the  plans 
thereof  has  been  deposited  with  the  in- 
spector of  factories  and  public  buildings 
for  the  district  in  which  it  is  to  be  erect- 
ed by  the  person  causing  its  erection,  or 
by  the  architect  thereof.  Such  plans 
shall  include  the  method  of  ventilation 
provided  therefor,  and  a  copy  of  such 
portion  of  the  specifications  therefor  as 
the  inspector  maj'  require.  Such  build- 
ing shall  not  be  so  erected  without  suf- 
ficient egresses  and  other  means  of 
escape  from  tire,  properly  located  and 
constructed. 

"The  certificate  of  the  inspector,  en- 
dorsed with  the  approval  of  the  Chief 
of  the  District  Police,  shall  be  conclu- 
sive evidence  of  a  compliance  with  the 
I)rovisions  of  this  chapter  unless,  after 
it  is  granted,  a  change  is  made  in  the 
plans  or  specifications  of  such  egresses 
and  means  of  escape  without  a  new  cer- 
tificate therefor.  Such  inspector  may  re- 
(|uire  that  proper  fire  stops  shall  be  pro- 
vide<l  in  the  floors,  walls  and  partitions 
of  -uch  buildings,  and  may  make  such 
further  ref|uiremcnts  as  may  be  neces- 
sary or  proper  tf>  prevent  the  spread  of 
fire  therein  or  its  communication  from 
any  steam  boiler  <ir  heating  apparatus. 

"Sec.  23.  No  wooden  flue  or  air  duct 
for  heating  or  ventilating  purposes  shall 
be  placed  in  any  building  which  is  sub- 
ject to  the  provisions  of  Sections  24  and 
25  (the  sections  refer  to  buildings  such 
as  those  already  described,  coming  under 
the  inspection  of  the  fire  inspectors), and 
no  pipe  for  conveying  hot  air  or  steam 
in  such  building  shall  be  placed  or  re- 
main within  I  inch  of  any  woodwork, 
unless  protected  to  the  satisfaction  of 
said  inspector,  by  suitable  guards  or  cas- 
ings of  incombustible  material. 

"Sec.  24.  Whoever  erects  or  constructs 
a  building,  or  architect  or  other  person 
who  draws  plans  or  specifications,  or 
superintends  the  erection  of  a  building, 
in  violation  of  the  provisions  of  this 
chapter  shall  be  punishable  by  a  fine  of 
not  less  than  $50  or  more  than  $1,000." 


Ohio    Society    of    Mechanical,    Electrical 
and  Steam  Engineers 

The  next  semi-annual  meeting  of  the 
Ohio  Society  of  ^Mechanical,  Electrical 
and  Steam  Engineers  will  be  held  in 
Youngstown,  Ohio,  on  May  18  and  19. 
Oscar  F.  Rabbe.  Toledo,  president:  Prof. 
Frank  E.  Sanborn,  Columbus,  secretary- 
treasurer. 
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New    Building     Inspection     Bill    Before 

Massachusetts  Legislature 
Editor  Heating  and  Ventilating  Mag- 

Since  the  meeting  of  The  American 
Society  of  Heating  and  Vcntilatmg  bn- 
gineers  in  New  York  last  January,  there 
has  been  sent  to  the  Massachusetts  leg- 
islature a  report  from  a  commission  ap- 
pointed last  vear  by  Governor  Draper 
and  which  consisted  of  a  lawyer,  a  doc- 
tor and  a  woman  connected  with  a  wom- 
en's society,  a  labor  lca<ler  and  a  repre- 
'^entative  of  manufacturers.  Ihe  com- 
mission held  meetings  last  year  in  dit- 
fcrent  cities  at  which  labor  representa- 
tives children's  aid  society's  paid  repre- 
sentatives, some  general  reform  doctors, 
agitators,  and  part  of  the  inspectors  ot 
the  district  police  were  orcscr.*.. 

The  report  was  very  erroneous  and 
misleading  and  presented  to  the  legisla- 
ture a  bill  which  provides  for  an  un- 
paid commission  of  live  members  who 
would  have  the  appointment  of  a  chief 
commissioner,  two  deputies,  a  register 
and  tifty  inspectors,  ten  of  which  would 
be  women,  and  women  inspectors,  many 
of  whom  would  be  physicians.  1  he  sal- 
ary of  the  commissioner  to  be  not  less 
than  $6,000  or  more  than  $8,000.  The 
salary  of  the  others  to  be  fixed  by  the 
unpaid  commission  and  to  be  paid  out 
of  the  State  treasury.  The  commission- 
ers were  to  fix  the  terms  of  office  and 
could  remove  at  any  time  any  member 
by  a  vote  of  four  members. 

This   bill   proposes   to   give   an   unpaid 
commission,  to  be  appointed  by  the  Gov- 
ernor, absolute  power.     The  commission 
could   fix  salaries  at  any   sum  it  desired 
and  the  State  treasury  would  be  obliged 
to  pay  the  amount  so  fixed  without  re- 
quiring  the   legislature   to   make   an   ap- 
propriation.    The   bill   also   proposes   to 
discharge   all   the  inspectors   of  factories 
and  public  buildings,  except  the  chief  and 
deputy  chief.     Of  the  28  inspectors  to  be 
discharged    18  are  to  be   reappointed   as 
building   inspectors.     This   would   reduce 
the    number    of    inspectors    by    10    and 
would  turn  out  men  who  have  had  many 
years  of  practical  experience  (some  oyer 
20  years),  men  who  are  architects,  build- 
ers and  practical  experts  in  heating  and 
ventilation.      Also,    some    wdio    are    vet- 
erans of  the  Civil  War  and  who,  in  that 
event,  could   not   go  upon    the  veterans' 
retired  list  as  they  can  now  go. 

The  bill  creates  a  large  force  of  inex- 


perienced men.     Whatever  knowledge  a 
man  may  have  as  a  physician  would  not 
qualifv  him  as   an   expert  in  matters   ot 
heating  and  ventilation.     What  could  he 
tell   about   heating  and   ventilating  plans 
or  specifications?     Could    a  doctor  hgure 
the     size     of     boilers,     radiation,     pipes 
valves    sizes  and  locations  of  supply  and 
exhaust   ducts    for  ventilation,   the    sizes 
and  speeds  of  fans  or  electric  motors  and 
many  other  things  required  by  a  heating 
and   ventilating  engineer   or  contractor." 
The  bill  proposes  that  these  new  men 
have  charge  of  the  construction,  heating, 
ventilation  and  sanitation  of  all  buildings 
used    for   industrial   purposes,   which    in- 
clude     factories,     workshops,     bakeries, 
mechanical      establishments,      tenement- 
house    workrooms,   and   all    other   build- 
ings  in    which   manufacturing   is   carried 
on.  and  mercantile  establishments. 

This  will  create  a  conflict  between  the 
new  men  and  the  building  inspectors  of 
the  district  police.  Many  buildings  used 
on  the  first  floor  for  mercantile  purposes 
have  on  the  floor  above,  public  halls, 
moving  picture  houses,  tlicatres,  assem- 
blv  and  lodge  rooms  tliat  require  modern 
ventilation.  This  bill  will  give  the  doctors 
authoritv  to  approve  the  building  plans 
and,  if  they  see  fit.  will  allow  buildings 
to  be  constructed  without  proper  means 
of  exit  or  means  of  preventing  spread  of 
fire,  or  having  proper  and  sufficient 
means  of  heating  and  ventilation.  .Ml  of 
which  are  re(|uired  for  the  protection  and 
health   of  the   public. 

This  bill  is  favored  and  urged  by  the 
same  ))arties  who  were  instrumental  in 
taking  from  the  flistrict  police  inspectors 
all  authoritv  in  matters  of  heating,  ven- 
tilation and  building  construction,  .ind 
transferring  the  work  to  the  medical  in- 
spectors of  the  State  Board  of  Health. 

The  Boston  Socety  of  Architects  has 
appointed  a  committee  which  has  stated 
that  it  is  its  object  to  reduce  the  cost  of 
heating  and  ventilating  apparatus:  also 
to  reduce  the  size  of  flues  for  supplying 
and  removing  air  and  also  the  amount  of 
air  supplied.  At  a  meeting  of  this  com- 
mittee of  the  architects'  association,  sev- 
eral doctors  were  invited  to  be  present, 
and  it  was  proposed  to  adopt  the  prac- 
tice of  ventilating  by  windows  instead 
of  by  modern  appliances,  especially  in 
schools. 

The  legislature  has  not  yet  acted  on 
the  proposed  bill  to  establish  the  indus- 
trial inspection  department,  but  its  advo- 
cates are  busily  engaged  in  influencing 
all  the  persons  they  can  in  favor  of  the 
measure.  It  appears  to  be  theory  versus 
practical  knowledge  and  experience.  The 
chances  are.  however,  that  the  bill  will 
not  pass  the  legislature. 

Member  A.  S.  H.  &  V.  E. 
Boston.  .•Xpril.   191 1- 
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Change  of  Date  for  Annual  Convention 

Announcement  is  made  oi  a  change  in 
date  of  the  annual  convention  of  the  Na- 
tional Association  of  Master  Steam  and 
Hot  Water  Fitters  which  will  meet  in 
Chicago.  The  original  dates  selected 
were  in  June,  and  the  new  dates  selected 
are  May  29,  30,  31  and  June  i.  191 1. 
Headquarters  will  be  at  the  Hotel  Slier- 
man,  Randolph  and  Clark  streets.  Under 
the  first  arrangement  the  convention 
would  have  conflicted  with  that  of  the 
National  District  Heating  Associaticm, 
which  meets   in   Pittsburg  early   in  June. 


For  a  Summer   Meeting   on   Lake 
Michigan 

A  plan  to  hold  tiie  ne.xt  summer  meet- 
ing of  the  Heating  Engineers'  Society 
on  the  waters  of  Lake  Michigan,  first 
proposed  by  former  Vice-President  Sam- 
uel R.  Lewis,  in  an  after-dinner  speech 
at  the  meeting  of  the  society  in  St.  Louis 
last  summer,  now  promises  to  become  a 
realit)'.  At  a  meeting  of  the  board  of 
governors  of  the  society,  held  in  the  so- 
ciety's head(iuarters  in  the  Kngineering 
Societies'  Building,  New  York,  March 
24.  the  proposal  was  made  to  hold  the 
summer  meeting  on  June  27,  28  and  29, 
191 1,  on  a  three-days'  steamship  trip  on 
Lake  Michigan  and  Green  Bay,  and  it 
was  decided  to  canvass  the  members  to 
learn  if  a  sufficient  number  could  be 
counted  on.  Tentative  arrangements 
have  been  made  to  charter  one  of  Lake 
Michigan's  leading  steamships.  The 
meeting  thus  promise?  a  highly  attrac- 
tive outing  feature.  Special  entertain- 
ment is  planned  for  the  three  evenings 
taken  up  in  the  journey;  proper  periods 
of  morning  or  afternoon  are  reserved  for 
the  technical  sessions  and  a  considerable 
number  of  stops  at  important  cities  and 
interesting  places  with  perhaps  an  hour's 
sojourn  in  each  case  are  possible. 

Twenty-five  applications  for  member- 
ship were  received  by  the  board  and  ap- 
proved for  ballot  vote. 

It  was  voted  to  issue  during  the  pres- 
ent year  the  proceedings  of  1909  and 
1910.  On  account  of  the  unusual  ex- 
penditure involved,  it  is  desired  that  the 
increased  outgo  shall  not  make  inroads 
on  the  society's  surplus  reserve,  and  it 
was  voted  to  make  an  appeal  to  each 
member  to  introduce  a  candidate  before 
the  summer  meeting. 


National  District  Heating  Association 

The  committee  on  data  uf  the  Na- 
tional District  Heating  Association, 
through  E.  J.  Kiefer,  chairman,  31  North 
9th  street,  Easton,  Pa.,  has  sent  out 
blank  forms  to  members  in  an  effort  to 
collect  information  to  be  included  in  its 
report  at  the  forthcoming  meeting  of 
the  society  in  Pittsburg,  June  5-8.  The 
data  desired  refer  to  both  steam  and  hot 
water  central  station  heating  work  and 
cover  the  number  of  consumers,  rates, 
number  of  meters  in  service,  price  of  do- 
mestic fuel,  amount  of  space  heated, 
amount  of  radiation,  rules  governing  in- 
stallation, design  of  system  (whether  op- 
crated  in  connection  with  an  electrical 
supply  company)  and  whether  tiie  busi- 
ness is  profitable  at  the  rates  charged. 
.Additional  details  are  asked  for  various 
classes  of  buildings,  the  points  including 
the  total  amount  of  space,  total  radia- 
tion, ratio  of  radiation  to  space,  aver- 
age cost  per  100  cu.  ft.  of  space,  aver- 
age cost  per  square  foot  of  radiation, 
monthly  average  temperature  and  month- 
ly average  coal  ctmsumption. 


National     Association     of     Jobbers     of 
Wrought  Iron  Pipe  and  Fittings 

.•\n  attendance  of  125  members  was 
registered  at  the  second  annual  conven- 
tion of  the  National  Association  of  Job- 
bers of  Wrought  Iron  Pipe  and  Fittings, 
which  was  held  at  the  Hollenden  Hotel, 
Cleveland,  O.,  March  14  and  15  last.  The 
organization  reported  a  total  member- 
ship of  220,  representing  90%  of  the 
tonnage  in  pipe  and  fittings  handled  by 
jobbers. 

The  meeting  was  presided  over  by 
President  A.  E.  Ford,  of  Ford  &  Kendig 
Co.,  Philadelphia,  and  the  two-days' 
programme  was  taken  up  with  reports 
and  topical  discussions  of  various  phases 
of  the  jobbing  business.  Among  the 
speakers  were  W.  B.  Henion.  Chicago; 
W.  M.  Pattison,  Cleveland;  W.  L.  Rod- 
gers.  Pittsburg;  J.  P.  Fell.  Buffalo; 
George  W.  K.  Taylor,  New  York,  and 
Francis  J.  Baker,  San  Francisco. 

The  following  officers  were  elected: 
President,  C.  H.  Simmons,  John  Sim- 
mons Co.,  New  York;  first  vice-presdent, 
O.  F.  Felix,  Pittsburg  Gauge  &  Supply 
Co.,  Pittsburg;  second  vice-president,  A. 
L.  Scott,  Pacific  Hardware  &  Steel  Co., 
San  Francisco;  treasurer,  C.  G.  Cornell, 
Jr.,  Cornell  &  Underbill,  New  York;  ad- 
visory secretary.  T.  James  Fernley, 
Philadelphia:  secretary, Thomas  A.  Fern- 
ley.  Philadelphia:  members  of  executive 
committee,  W.  M.  Pattison,  Cleveland: 
F.  M.  Sheldon.  Boston;  E.  G.  Cuyler, 
Baltmore;  C.  V.  Kellogg,  Chicago;  Sam- 
uel H.  Moon.  Louisville,  and  J.  P.  Hart- 
nett.  St.  Louis. 

Atlantic  City  was  selected  as  the  meet- 
ing place  for  the  association  in  1912. 
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Features  of  the  convention  were  an  in- 
spection of  the  plant  of  the  .National 
Tube  Company,  at  Lorain,  O.,  and  a 
theatre  party  at  the  Hippodrome  in 
Pittsburg. 


Warren  Webster  &   Co.'s  Twenty-Third 
Anniversary 

Upon  the  occasion  of  tlie  twenty-third 
anniversary  of  the  establishment  lA  the 
business,  Warren  Webster  &  Co..  Cam- 
den, N.  J.,  held  a  convention  of  its  dis- 
trict managers  and  engineers  from  March 
6  to  II,  191 1.  Headtiuarters  were  estab- 
lished at  the  lielievue-Stratford  Hotel. 
Philadclpliia,  where  tlic  convention  was 
formally  opened  by  a  dinner  in  the  even- 
ing of  March  6,  at  which  covers  were 
laid  for  forty-si.\. 

A  large  convention  hall 
in  the  Camden  N'.  M.  C. 
where  morning,  afternoon 
sessions  were  held  for  a  period  of  five 
days,  during  which  an  elaborate  and 
carefully  i)repared  |)rogram  of  problems 
connected  with  the  fields  of  vacuum 
steam  heating,  modulation  systems, 
feed-water  heaters  and  air  washers  was 
discussed.  Suitable  general  papers  were 
read  bj-  those  in  charge  of  the  respec- 
tive departments,  while  the  details  were 
covered  in  a  series  of  topical  discussions. 

It  was  the  purpose  of  the  company, 
through  this  convention,  not  only  to  ed- 
ucate their  organization  fully  in  all  of 
the     developments     which      have      taken 


was  engaged 
A.  building, 
and    evening 


place,  but  to  formulate  standards  so  that 
the  Webster  practice  would  be  uniform 
in  all  of  the  sections  of  the  country  cov- 
ered  by   its   twenty-three   branch   uffices. 

William  G.  Snow,  chief  engineer  of 
the  company,  officiated  as  chairman  of 
the  convention  and  conducted  it  strictly 
according  to  parliamentary  practice.  An 
interesting  incident  was  the  presentation 
to  Warren  Webster,  president  of  the 
company,  of  a  handsome  silver  loving 
cup.   b\'   the   district   managers. 

The  photograph  shows  the  delegation 
while  guest>  of  the  company  at  the  open- 
ing dinner. 


Boston's  Congress  of  Technology 

The  liftietli  anniver>ar3-  of  the  grant- 
ing of  the  charter  to  the  .^las^achu^etts 
Institute  of  Technology  was  made  the 
occasion  of  a  Congress  of  Technology 
in  Boston,  April  10  and  11.  The  sessions 
of  the  Congress  were  held  in  the  build- 
ing of  the  In>titutc  of  Technology,  be- 
ing opened  with  an  address  by  President 
.M.iclaurin.  of  the  Institute,  in  Hunting- 
ton Hall.  On  this  and  the  following 
day,  .April  11,  an  imposing  array  of 
papers  was  presented  in  the  various 
buildings  of  the  institute,  covering  prac- 
ticallv  tile  eiiire  range  of  the  technical 
field. 

.-\mong  tile  iiapers  of  special  interest 
to  the  heating  ami  ventilating  profes- 
sion were  the  following: 


DINNER  TO  W.\RREX   WEBSTER   &   CO.'S  ORCAXIZATION   .\T  OPENING  OF 

1911  CONVENTION  ON  OCCASION  OF  COMPANY'S 

TWENTY-THIRD  ANNIVERSARY 


THE    HEATING    AND    VENTILATING   MAGAZINE 


39 


"Factory  Sanitation  and  Efficiency,"  by 
C.  E.  A.  W'inslow,  Associate  Professor 
of  Biolog}',  College  of  tlie  Citv  of  New 
York. 

■"Thirty  Years'  Work  in  Boiler  Test- 
ing," by  George  H.  Barrus,  Boston. 

"The  Technical  School  Man  in  Public 
Health  Work,"  by  Harry  \V.  Clark.  Chief 
Chemist,  State   lioard  ot   Health.  Boston. 


The  Nason-Vesusvius  Steam  Trap 

In  a  certain  sugar  refinery  a  series  of 
four  vacuum  pans  were  all  drained  into 
one  trap.  There  vvas^  need  for  increased 
capacity  and  talk  of  installing  a  fifth 
kettle  to  supply  the  demand.  The  engi- 
neer taking  the  tip  of  an  engineer  sales- 
man suggested  drawing  each  kettle  in- 
dependently and  putting  a  trap  on  each 
outlet  so  that  the  steam  coils  could  be 
freed  from  water  as  soon  as  it  had  con- 
densed. His  suggestion  was  carried  out 
and  an  increased  output  of  each  >ugar 
pan  made  the  total  capacity  of  four  pans, 
with  independent  steam  trap^,  equal  to 
four  and  one-half  pans  with  the  single 
trap   ilrnin.     The   cost   of   the    four   traps 


^^=^ 


FIG.  1— NASUN-VESLViLS    STEA.M   TRAP. 

SHOWI.NG   BLCKET  I.\  RECEIVINT. 

POSITION,  VALVE  CLOSED 

was  about  one  twcnty-hfth  that  of  a  new 
pan. 

in  kiln  work  and  under  all  conditions 
where  steam  is  used  for  drying  or  cook- 
ing purposes,  the  secret  of  success  is  to 
condense  the  steam  as  quickly  as  possi- 
ble and  get  rid  of  the  water  immedi- 
ately. 

It  will  thus  be  seen  that  the  efficient 
system  is  one  which  is  quickly  freed 
from  all  condensation  so  that  the  water 
can  be  immediatelj-  discharged  into  the 
hot  well  and  returned  to  the  boiler, 
changed  into  steam  and  given  another 
charge  of  a  thousand  heat  units  per 
pound.  Among  the  better  class  of  steam 
traps  is  the  type  known  as  the  Xason- 
Vesuvius,  made  by  the  Xason  Manufac- 
turing Company,  New  York. 

Fig.  I  shows  the  Xason-Vesuvius 
steam  trap  in  its  receiving  position;  Fig. 
2  shows  it  relieving  the  system  of  a 
charge  of  water. 

The  operation  of  the  trap  is  as  fol- 
lows :  Water  enters  the  trap  at  "inlet" 
(Fig.  I  and  is  received  in  the  tilting  cop- 
per bucket  (a).  This  bucket  when  empty 


is  maintained  in  a  horizontal  position  as 
shown,  but  when  full  of  water  it  be- 
comes unbalanced  and  dumps  its  charge 
of  water  into  the  body  of  the  trap  (Fig- 
2).  The  quick  upward  impulse  imparted 
to  the  float  C  by  this  discharge  instantly 
removes  the  ball  from  its  seat.  This  in- 
stantaneous action  of  the  hall  in  leaving 


FIG.  2  — .\ASON-VESL\  lUS  STEA.M   TRAP. 
SHOWING     BUCKET    DLMPING. 
VALVE   DISCHARGING 

its  seat  allows  a  clear  free-way  for  the 
<li>charge. 

In  closing,  the  float  follows  the  reced- 
ing water  level  and  gradually  returns  the 
ball  toward  its  seat  until  a  predetermined 
level  is  reached.  .\t  tliis  point  the  pres- 
sure "pick>>  up"  the  ball  and  instantly 
seats  it,  thus  closing  the  discharge  ori- 
flce,  until  the  above  described  operation 
is  rejjeated. 

.\s  will  be  observed  from  the  large  de- 
tail of  the  valve  (Fig.  ?,)  the  ball  is  held 
in  position  by  cage  D  (Fig.  i).  The  sta- 
tionary and  movable  pins  comprising  this 
cage  are  so  arranged  that  a  positive  ro- 
tating motion  is  imparted  to  the  ball 
with  each  discharge,  thus  offering  a  dif- 
ferent surface  of  the  ball  at  each  seat- 
ing. 

It  will  also  be  observed  that  if  at  anv 


FIG.  3— l:,;..v;<glu  valve  detail  of 

NASON- VESUVIUS  STEAM  TRAP 

time  it  is  necessary  to  repair  the  trap,  a 
new  ball  and  seat  can  be  put  in  in  a  few 
minutes'  time  and  at  a  very  small  cost. 

Catalogues  containing  very  full  de- 
scriptions of  this  trap  as  well  as  of  the 
company's  other  specialties  will  be  sent 
to  those  asking  for  them  by  the   Xason 
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Manufacturing  Company,  71  Fulton 
street,  New  York.  The  company  also  of- 
fers the  services  of  its  engineering  de- 
partment in  solving  any  trap  problem 
which  may  confront  tlie  engineer. 

» 

Heating    System    for    the    Doherty    Silk 

Mill,  Paterson,  N.  J. 

The  Doherty  Silk  Mill,  in  Paterson, 
\.  J.,  is  a  four-story  building  of  unusual 
length,  measuring  no  Ic^s  than  466  ft.  8 
in.  by  55  ft.  wide.  The  heating  through- 
out  is   by   means   of   direct    vtcini    coils, 
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METHOD  OF  DRIPI'INC.   WALL  COILS. 
DOHERTY  SILK  MILL 

supplied  with  exhaust  steam  from  the 
power  house,  situated  directly  beiiind 
the  mill. 

.Steam  at  atni()si)heric  pressure  i>  cir- 
culated by  means  of  a  ().\8xi2  in.  vacuum 
pump,  operating  on  a  total  of  ig,ooo  sq. 
ft.  of  radiation  in  the  entire  building. 
Each  coil  is  equipped  with  a  Mowell  au- 
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METHOD  OF  DRIPPING  OVERHEAD  COILS. 
DOHERTY  SILK  MILL 
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DOHERTY  SILK  MILL.  PATERSON.  N.  J. 


tomatic  relief  valve,  86  of  these  valves 
heinj^  included  in  the  installation. 

The  general  layout  of  the  system  may 
be  noted  from  the  accompanying  typi- 
cal part  tloor  plan.  The  main  riser  is 
run  to  the  fourth  floor  ceilng  and  thence 
to  the  branch  risers,  the  system  being 
down  feed.  A  notable  feature  of  the  lay- 
out is  the  ^mall  sizes  of  the  return 
riser>  made  pii>sible  by  the  use  of  the 
Mow  ell   type  of  valve. 

The  system  was  designed  ami  installed 
by  Augustus  Mowell,  Paterson,  X.  J., 
and  has  been  in  operation  one  winter 
during  which  time  it  has  operated  with 
unu>ual   success. 


Improved  Expansion  Joint 

A  now  type  of  packmgle.»>.  diapliragm 
expansion  joint  has  recently  been  placed 
on  the  market  by  the  Central  Station 
Steam  Co.,  of  Detroit,  Mich.  The  ac- 
companying interior  view  of  a  double 
joint  shows  the  construction  and  method 
of  operation. 

The  double  joint  consists  of  two  an- 
nular diaphragms  of  heavy  cold-rolled 
and  annealed  copper,  clamped  at  their 
outer  edges  l)etween  a  cast  iron  "iniier- 
ring"  and  two  cast  iron  "outer-rings" 
and  having  their  inner  edges  spun 
through  and  around  the  inner  edges  of 
the  cast  iron  "backing-rings."  The  cop- 
per is  brought  far  enough  up  on  the  out- 
side  face   of  the   backing-ring  to  permit 


SUP    END 


OUTER    RING 


FIG.    1— INTERIOR  VIEW.  NEW  TYPE  OF 
DOUBLE  EXPANSION  JOINT 


of  clamping  it  securely  between  the 
backing-ring  and  the  "slip-end"  which  is 
a  .xhort,  flanged  cast  iron  nipple.  The 
outer-ring,  inside  of  wdiich  and  concen- 
tric with  which  the  backing-ring  is  lo- 
cated, is  recessed  to  a  depth  considerably 
in  excess  of  the  thickness  of  the  backing- 

ri"K 

In  operation,  the  joint  is  placed  in  the 
')ij)c-linc  with  the  slip-ends  and  backing- 
rings  drawn  out  to  their  farthest  limit. 
The    inner-ring   and   outer-rings   are    rig- 


FIG.  2— EXTERIOR  VIEW   OF   NEW  TYPE  OF 
DOUBLE  EXPANSION  JOINT 

idiy  anchored,  by  cast-iron  lugs,  into  the 
concrete  or  brick  box  built  around  the 
joint,  and  service-pipes  to  the  buildings 
(in  each  side  of  the  street  are  connected 
to  the  service-outlets.  As  the  pipe  ex- 
pands, the  slip-ends  and  backing-rings 
move  toward  the  middle  of  the  joint  and 
the  copper  diaphragm,  which  touches  the 
backing-ring  only  at  the  inner  edge  when 
the  pipe  is  contracted,  is  now  drawn 
close  over  the  backing-ring  which  rein- 
forces it  and  carries  the  pressure  of  the 
steam. 

But  few  parts  enter  into  the  construc- 
tion of  this  device,  a  double  joint  ca- 
pable of  taking  up  the  expansion  in  lOO 
ft.  of  line  having  only  nine  parts,  exclu- 
sive of  bolts  and  anchors.  The  diameter 
is  also  small,  resulting  in  a  saving  in  cost 
of  the  masonry  work  around  the  joint. 
The    diaphragms     are     smooth,     without 
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general  practice  is  to  provide  for  "s-i'i- 
expansion  in  50  ft.  of  line.  These  joints 
are  designed  to  permit  of  iJ4-in.  in  50  ft. 
The  single  joint  is  similar  in  construc- 
tion to  the  double  joint  except  that  it 
has  but  one  diaphragm  and  is  designed 
to  take  up  the  expansion  in  only  50  ft. 
of  line.     The  construction  is  patented. 


FIG.  3~SINGLE  K.XPANSKJX  JOINT 

corrugations  to  crystallize  and  break  in 
service,  and  changes  of  position  due  to 
expansion  liring  no  tensile  strains  on 
the  copper.  The  maximum  bending  of 
the  copper  at  any  point,  due  to  change 
of   position,   cannot    exceed    10°. 

.A   large  factor  of  safety  has  been   pro- 
vided   in    tile    length    rif     trnverse.     The 


The  Value  of  Ventilation  is  discussed 
in  a  new  circular  issued  by  tiie  Hackney 
\entilating  Company,  St.  Paul,  Minn., 
which  also  contains  a  description,  with 
photographic  illustrations,  of  the  Hack- 
ney sjstem  of  ventilation.  This  sj'stem 
is  based  on  the  principle  that  ventilation 
consists  in  introducing  air  into  a  build- 
ing from  out-of-doors,  circulating  it  thor- 
oughly, but  without  drafts,  and  finally 
<Iischarging  it  again  from  the  building. 
In  order  to  accomplish  this  result  two 
blowers  arc  used,  one  to  force  the  air  in 
and  another  to  draw  it  out.  Those  two 
blowers  are  each  designed  to  handle  the 
same  t|uantity  of  air.  The  general  ar- 
rangement of  the  system  may  Ik-  noted 
by  referring  to  the  accompanying  illus- 
tration. The  company  also  manufac- 
tures a  smaller  portable  type  tf>  be  set  in 
the  window,  simultaneously  supidying 
fresh  air  and   exhausting  viti.ited   air. 


HACKXF.Y   VENTILATING   UNIT  AS  USED 
IN  SCHILEK'S  CAFE,  MINNEAPOLIS 
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Coming   Events 

May  29-June  I,  igii.  Twenty-third 
annual  convention  of  the  National  As- 
sociation of  Master  Steam  and  Hot 
Water  Fitters,  at  Chicago,  111.  Head- 
ilii.irtcr>    at    the    Motel    Sherman. 

May  30-June  2,  191 1.  Spring  meeting 
of  The  American  Society  of  Mechanical 
Kngineers   at    Pittsburg,    Pa. 

June  6-8,  191 1.  Third  annual  conven- 
tion of  the  National  District  Heating 
.Association  at  Pittsburg,  Pa.  Utad- 
<|uarters   will  be   at    the    Fort    Pitt    Hotel. 

June  13-15.  1911.  .Annual  convention 
of  the  National  .Association  of  Master 
Plumber*,  (ialveston,  Texas.  Head- 
(|uarters  at   the   Tremont    Hotel. 

Deaths 

James  R.  Wade,  manager  of  the  St. 
Louis  branch  of  the  Consolidated  En- 
gineering Co.,  of  Chicago,  and  late 
j)resi(lfnt      of      the       National     Vacuum 


Steam  Heating  Co.,  of  St.  Louis,  shot 
himself  in  his  office  in  that  city,  March 
10.  He  died  instantly.  He  was  57 
years  old.  Mr.  Wade  was  a  member  of 
The  .American  Society  of  Heating  and 
N'entilating  I-Iiigineers.  He  leaves  a 
widow. 

Frederick  S.  Gillis,  a  retired  member 
of  the  lirm  of  Gillis  &  Geohegan.  New 
York,  one  of  the  oldest  contracting 
firms  in  steam  and  hot  water  heating 
in  the  country,  was  killed  through  the 
accidental  discharge  of  a  revolver  which 
he  was  in  the  act  of  cleaning  in  his 
ai)artments  in  New  York,  March  20. 
He  was  a  son  of  the  late  Charles  A. 
Gillis  and  his  interest  in  the  firm  of 
Gillis  &  Geoghegan  was  recently  pur- 
chased by  the  sons  of  Steplun  J.  Geo- 
ghegan.     Ill-    i-   survived    l)y    his    wife. 

« 

Miscellaneous    Notes 

Ingenieria,    the    Spanish    trade   journal 


ROBERT  A.  KEASBEY  CO. 

Heat  and  Cold   Insulating   Materials. 

85°o  Magnesia  and  Asbestos  Air  Cell 

Pipe  and  Boiler  Coverings 

CORK  COVERINGS  FOR  BRINE  PIPES,  Etc. 


100  North  Moore  Street 
NEW  YORK  CITY 


Telephone  6097  Franklin 


ESTIMATES  FURNISHED 
AND  CONTRACTS  EXECUTED 


ENGINEERS  AND  STEAMFITTERS  REQUIRE  GOOD  TOOLS 

The    GENUINE  ARMSTRONG  Stocks    and    Dies    are 

RELIABLE,    ACCURATE,  EASY    WORKING 

MA.N'UFACTURED    BY 

THE   ARMSTRONG    MFG.  CO..    321  Knowlton  St.,  BRIDGEPORT.  CONN. 
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formerly  published  b}-  John  A.  Allen 
and  Elmer  T.  Crawford,  for  many  years 
publishers  of  Domestic  Engineering,  Chi- 
cago, has  been  purchased  by  The  America 
Co.,  I  Madison  ave..  New  York,  and  will 
hereafter  be  published  in  New  York  instead 
of  Chicago. 

Lewis  &  Kitchen,  Chicago  and  Kan- 
sas City,  tlic  well-known  heating  and 
ventilating  engineers  and  contractors, 
announce  the  addition  to  their  partner- 
ship of  Samuel  R.  Lewis,  who  has  been 
identified  with  the  business  for  the  past 
fourteen  years  as  consulting  engineer. 
The  firm  has  heretofore  been  composed 
of  Edward  C.  Lewis,  father  of  Samuel 
R.  Lewis,  and  John  H.  Kitchen,  part- 
ners. The  business  will  be  conducted 
under  the  same  name  with  offices  in 
Chicago  and  Kansas  City  and  factory  in 
Kansas    City. 

Harry  S.  Martin  has  resigned  as  sales 
manager  of  the  Hart  &  Crouse  Co.. 
Uticn.   X.   Y. 

Plumbing,  Steam  and  Metal  Sales- 
men's Association  of  Maine  held  its  fifth 
annual  nRctiny  and  dinner,  at  the 
Riverton  Park  Casino,  Portland.  Me., 
March  13.  The  following  officer-^  were 
elected:  President,  Stewart  Mallard, 
Henick  Co.,  Boston;  tirst  vice-presi- 
dent, George  W.  Paul.  Crane  Co.,  Bos- 
ton;    second    vice-president,     Byron     E. 


Near,  H.  \\ .  Juhns-Manville  Co.,  Bos- 
ton; third  vice-president,  Archibald  E. 
Campbell,  Wm.  H.  Gallison  Co..  Bos- 
ton; secretary-treasurer,  \V.  F.  Snow, 
J.    L.    M<itt    Iron    Works,    Boston. 

E.  N.  Hannaford,  mechanical  engineer 
for  the  Cincinnati  Board  of  Education, 
has  resigned  to  become  associated  with 
Peck,     Anderson     &     Peck,     Cincinnati, 


heating    and 
contractors. 

Charles    F. 
the     Societa 
Milan,  Italy, 


ventilating    engineers    and 


Hauss,  -ales  manager  of 
N'azionale  dei  Radiatori, 
the  representatives  in  Italy 
of  the  American  Radiator  Co.,  has  paid 
a  brief  visit  to  the  home  office  in 
Chicago,  returning  by  the  Lusitania 
March    22. 

Richard  D.  Kimball  Co.,  New  York, 
announces  the  resignation  of  S.  H. 
Brooks  as  manager  of  its  Department 
of  Inspection  and  Tests.  Mr.  Brooks 
has  been  appointed  sales  manager  for 
the  Monarch  \'acuum  Cleaner  Co..  in 
Indiana,  Ohio,  and  other  States,  with 
hoailquartcrs    in    Indianapolis. 

R.  P.  Bolton  Co..  Liberty  Tower, 
Nassau  and  Liberty  Sts.,  New  York,  is 
the  title  of  a  new  firm  that  will  engage 
in  "construction  engineering."  The 
firm  is  composed  of  Reginald  Pelham 
Bolton,  president  of  The  .American  So- 
ciety   of    Heating    and    Ventilating    Kn- 


Where  Is  There  a  Heating  and  Ventilating  Engineer 

who  wishes  lo  tiiiil  a  veiililalor  which  will  nrodiicea  iM>sitivo  draught  no  iiialtor 
from  which  direction  the  wind  IjIows,  which  will  prevent  a  <l<>wn  draught  and 
at  Ihc  same  time  exhaust  twice  as  much  air  per  hour  as  any  other  ;,T.ivity 
ventilator  .- 

If  tic  will  write  lo  us  wc  will  send  him  a  i>ooklet  describing  the  "Vacuum" 
wliicli  will  (In  all  nf  these  tliiiiL'^s  and   more  too. 

THE  VACUUM  VENTILATOR  COMPANY 
421  Atlantic  Avenue  Boston,  Mass. 


Richard  Warren  Chapman 

Continuous  Jointless  Pipe  Covering 
Asbestos    and    Magnesia    Products 


Radiator  Shields 
Fans  and  Coils 
Air  Washers 


Monadnock  Block 
CHICAGO 
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gineers;  Frederick  A.  Forgee,  and  'Si. 
F.  Thomas,  members  of  the  same  so- 
ciety. All  three  members  of  the  nrm 
are  well  known  to  the  trade,  having 
long  been  engaged  in  mechanical  en- 
gineering work. 

United  Bunch  of  Sheep,  Supreme 
Fold,  uliicli  is  the  title  of  the  national 
organization  of  this  body  of  salesmen, 
held  its  annual  meeting  in  Chicago, 
-March  i8.  The  attendance  included 
sixteen  duly  elected  representatives  from 
the  various  branch  folds  and  nearly 
forty  additional  members.  The  follow- 
ing oflficers  were  elected:  Supreme 
grand  ram,  T.  H.  Hutchinson.  Xew 
York;  supreme  vice-ram,  F.  C.  Molby, 
Xew  York;  supreme  keeper  of  golden 
fleece,  Henry  Stein,  Xew  S'nrk;  supreme 
shearer,  J.  W.  Gannon,  Xew  York; 
supreme  shepherd,  F.  H.  .Meadows,  Mil- 
waukee; supreme  herder,  Walter  S. 
Rait,  Chicago;  supreme  bell  sheep,  .\. 
P.  Dease,  Chicago;  past-grand  ram,  J.  T. 
Ketchum,   Milwaukee. 

Baltimore.  Md. — The  sale  of  the  prop- 
ertv  and  franchises  of  the  Baltimore 
Refrigerating  and  Heating  Co..  which 
was  made  on  February  i  to  the  Central 
Securities  Co.,  at  the  price  of  $503,000, 
has  been  formally  ratified  by  Judge 
Stockbridge   in   Circuit    Court    Xo.   2. 


Manufacturers'  Light  &  Heat  Co., 
ChicaL;ii,  announces  tlie  election  as  its 
president  of  John  E.  Gill,  of  Franklin, 
succeeding  Edward  H.  Jennings.  James 
I.  Buchanan  has  been  elected  second 
vice-president,    a    newly-created    ofHce. 

Madison,  Wis. — Judge  Stevens  of  the 
circuit  court  has  decided  that  the  trus- 
tees of  the  Cawker  estate  in  Milwau- 
kee are  not  under  the  control  of  the 
railroad  commission.  The  plaintiffs 
own  and  operate  a  heating  plant  in 
connection  with  the  Cawker  building  in 
.Milwaukee  which  furnishes  heat,  light 
and  power  to  the  building.  The  plant 
was  installed  and  maintained  by  the 
plaintiffs  to  meet  their  own  demands, 
and  finding  that  it  created  more  heat 
and  light  than  was  necessary  for  their 
own  use  they  entered  into  an  agreement 
with  three  tenants  to  furnish  them  with 
what  they  would  need.  The  railroad 
commission  held  that  the  Cawker  plant 
is  a  public  utility.  The  court  says: 
"There  is  nothing  in  the  legislative  in- 
tent as  expressed  in  the  law  or  in  the 
facts  pleaded  with  relation  to  plaintiff's 
I)lant  that  would  warrant  the  court  in 
holding  that  the  three  persons  or  cor- 
porations to  whom  light,  heat  and 
power  are  furnished  by  the  plaintiff 
constitute  the  public,  within  the  mean- 
ing of   the   statutes." 


JENKINS  BROS.  VALVES 

GLOBE.  ANGLE.  CHECK.    SAFETY.    BLOW  OFF. 

The  most  practical  and  economical.  Each  and 
every  component  part  is  designed  to  meet  the  re- 
quirements of  exacting  every  day  service.  In  metal 
and  in  workmanship  care  is  taken  to  produce  a  valve 
that  will  give  maximum  amount  of  strength  and 
durability. 

We  shall  he  ^lad  to  mail  catalog  on  request. 

JENKINS    BROS. 

NEW  YORK  BOSTON  PHILADELPHIA  CHICAGO 


BOUND  VOLU/VIES  OP 
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Pittsburg,  Kan. — A  committee  of  the 
local  board  of  education,  appointed  to 
inquire  into  the  various  systems  of 
heating  in  Kansas  City  and  Topeka, 
has  made  a  report  of  its  lindings  in 
which  it  states  that  after  seeing  plants 
in  operation  both  in  school  houses  that 
have  been  built  six  or  eight  years  and 
in  new  buildings  in  both  cities,  it  rec- 
ommends the  furnace  blast  system,  with 
automatic  regulation,  for  the  heating 
of  school  houses,  which  was  the  pre- 
dominant type  found  by  the  committee 
in    both    Topeka   and    Kansas    City. 

Eastern  Illinois  Heating  League  is  an 
organization  formed  Marcli  j.s  last  at 
Champaign,  111.,  composed  of  heating 
contractors  and  engineers  from  nine 
cities  and  towns  of  l"astcrn  Illinois. 
The  league  is  organized  to  promote  both 
the  commercial  and  technical  features 
of  the  business  as  well  as  to  take  up 
the  matter  of  the  relations  of  employ- 
ers and  employees.  The  following  offi- 
cers were  elected:  President,  I'..  J. 
Ryan,  Danville;  vice-president,  Dick 
Johnson.  Champaign;  secretary-treas- 
urer, Fred  White,  of  White  &  Hanson, 
Mattoon.  The  charter  members  of  the 
new  organization  are:  O.  W.  Sebring, 
Cissna  Park;  .\.  W.  Murray.  Hoopes- 
ton;  L.  W.  Straw.  Carson  &  Co..  Car- 
son-Payson  Co..  W.  S.  Hannum.  King 
Bros.,  K.  .v.  Mahoney,  M.  V..  Meeker, 
K.  J.  Ryan.  I'hlein  &  I^urrow.  all  of 
Danville;  Webster  it  Holmes,  Urbana; 
Johnson  Bros..  Reliable  Plumbing  & 
Heating  Co.,  f-'  .\.  Robinson.  W.  R. 
Wozencraft.    R     F     Young.    Car<on-Pav- 


^on,  all  of  Champaign:  Henry  L.  Wil- 
liams, Farmer  City;  White  Plumbing  & 
Heating  Co..  Charleston;  White  & 
Hanson,  Mattoon.  and  Gill  R.  Capen. 
Mattoon. 


Manufacturers'    Notes 

Crane  Co.,  Chicago,  has  begun  the 
erection  of  a  l)ranch  sufjply  house  at 
Ogden,   Utah. 

McNab  &  Harlin  Mfg.  Co.,  56  John 
St..  -Xcu  York,  nianuf.iclurers  and  deal- 
ers in  heating  and  plumbing  supplies, 
will  move  to  larger  quarters  directly 
opposite  its  present  location,  which  it 
has  occupied  for  upwards  of  twenty- 
five  years. 

John  T.  Young  Boiler  Co..  Norwich, 
Conn.,  will  doul)le  tlie  cajjacity  of  its 
plant  by  building  a  machine  shop  loox 
50  feet.  .A  new  .^o.\30  ft.  office  building 
will  also  be  constructed 

Niagara     Radiator    & 
.\orth     Tonawanda.     N. 
eight    new    buildings    to 
cost    of   $100,000,    which 
present     capacity.       I 


Boiler    Works. 

Y.,     is     adding 

its  plant    at    a 

will    double    its 

C.     .\ndrews     is 


president    and    general    manager 

Shirley  Radiator  &  Foundry  Co.. 
Shirley.  Ind.,  announces  tin-  appoint- 
ment as  general  manager  of  the  com- 
pany of  Charles  F..  Gates,  for  many 
year>  general  manager  of  the  plant  of 
the  McFlwaine-Richards  Co.,  at  N'oblcs- 
ville.  Ind.  The  plant  is  being  greatlv  en- 
larged by  the  receivers,  the  Union  Trust 
Co.,  of  Indianapolis.  Fate  adflitions  to 
the  company'-  line  are  a   «1an<lard  ,?-rn1. 


FOR 
PIPE 


\  oil  can't  do  betttr  than  ust-    Oi.xon's    I'ipe-Joint 

Compoinul   on   all   pipe   joints — 

keeps    all    joiets   tiiilit. 


JOINTS  JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


McDaniel   Improved  Steam  Trap 

WILL   DO   THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  hare  beer*  25  years  manufacturint  Steam  Traps  and 
know  there  is  no  better  trap  made.     May  we  send  you  one  for  trial? 

Watson  ^  McDaniel  Co. 

160  North  7th  Street         -         PHILADELPHIA.  PA. 

Send  for  Catalogut 
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5iurievani 

Propeller  Fans 
for  Ventilating 
and  Cooling 


The  design  of  our  Propeller 
Fans  is  alontj  the  same  scien- 
tific lines  as  all  our  fan  prod- 
uct, and  that  is  why  Sturte- 
vant  Propeller  Fans  deliver 
more  air  for  the  same  size 
fan  and  with  less  power  ex- 
penditure than  any  other  pro- 
peller type  made-  The  con- 
struction is  particularly  strong 
and  durable- 

They  will  quickly  change  the 
air  in  factories,  workrooms, 
kitchens,  billiard  halls,  etc., 
carrying  away  the  smoke, 
fumes,  and  hot  air,  keepingthe 
atmosphere   sweet  and    cool. 

The  electric  fans  are  equipped 
with  motors  wound  for  either 
alternating  or  direct  current. 
They  may  be  installed  in  any 
position  and  controlled  from 
any  point  desired. 

Ask  for  Bulletin  No.  146  V 

B.  F.  STURTEVANT  CO. 


HYDE   PARK,  MASS. 
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,^S-in.  5-ft.  radiator,  both  plain  and  or- 
namental, and  an  i8-in.  round  boiler  for 
both    water   and    steam. 

Novelty  Iron  Co.,  Canton,  O.,  manu- 
facturers of  heating  boilers,  announces 
the  following  changes  in  its  officers, 
which  has  led  to  the  report  that  the 
companj'  has  been  purchased  by  East- 
ern capitalists  at  a  sum  stated  to  be 
in  the  neighborhood  of  $300,000.  The 
new  officers  are:  President,  Huntlie 
Gordon,  Bosjon;  vice-president  and  gen- 
eral sales  manager,  George  E.  Downe; 
secretary  and  treasurer,  H.  H.  Bryan, 
Johnstown,  Pa.,  succeeding  W.  E.  Sher- 
lock. It  is  stated  that  the  changes  will 
not   affect    the   operation   of   the   plant. 

Reading  Stove  Works,  Orr,  Painter 
&  Co.,  Reading,  Pa.,  announces  that  it 
will  discontinue  the  manufacture  of  its 
line  of  steam  and  hot  water  heating 
:il)paratus,  although  repairs  for  these 
!.;(iods    will    be    kept    in    stock. 

Pierce.  Butler  &  Pierce  Mfg.  Co., 
Syracuse,  N.  V.,  has  opened  a  new 
branch  in  Cleveland,  consisting  of  office, 
showrooms      and      warehouse.        J.      H. 

I'.acon.  Jr.,  is   in   charge. 

■ 

New  Work 

Washington,  D.  C— Scaled  proposals 
will  be  received  at  the  office  of  the 
Supervising  .Architect.  Treasury  Depart- 
ment, until  May  0.  IQ".  for  the  construc- 
tion complete,  including  plumhin"'  gas  pip- 
ing, heating  ajjparatus,  electric  conduits  and 
wiring  of  the  U.  S.  Post  Office  at  Faribault, 
Minn. 

Minneapolis.  Minn. — The  city  hall  and 
courtliou-o  will  be  equipped  with  a  new 
ventilating  system  by  the  adoption  of 
tentative  plans  by  the  city  and  county 
building  commission.  The  action  fol- 
lowed the  reading  of  the  recent  grand 
jtiry  report  which  sharply  criticised  the 
management  of  the  building  in  recent 
vears.  Chief  Engineer  George  Hull  de- 
clared that  the  cold  air  ducts  are  twice 
too  large  and  that  the  principal  portion 
of  the  system  had  been  shut  off  be- 
cause of  the  dirt  it  carried  into  the 
rrioms. 

Oklahoma  City. — Among  the  bills 
passed  in  the  final  hours  of  the  legis- 
lature March  12.  was  one  appropriating 
$16,400  for  a  heating  plant  at  the  Clare- 
more    preparatory    school. 

Fort  Wayne,  Ind. — Owners  of  the 
fifty-six  lots  bordering  on  Forest  park 
boulevard  in  the  new  Forest  park  addi- 
tion have  taken  up  the  problem  of  install- 
ing a  central  hot-water  heating  plant  to 
heat  all  the  homes  on  the  boulevard. 
• — 

Business  Changes 

National  Plumbing  &  Heating  Supply 
Co.,  Chicago,  has  increased  its  capital 
stock    from   $25,000   to    $75,ooo. 
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New    Incorporations 

Quadruple  Steam  Pump  Co.,  Jersey 
City,  capital  $25,000,  to  engage  as  tool 
makers,  metal  workers,  boiler  makers, 
etc.  Incorporators:  Arthur  McNeil, 
John  W.  Derbyshire  and  Frank  E.  Col- 
lier. 

E.  Best  Plumbing  &  Heating  Co., 
Quincy,  111.,  capital  $30,000.  to  engage 
in  heating,  plumbing,  electrical  and  gas 
fitting  contracting  business.  Incorpora- 
tors: Ezra  llcst,  Seward  Best  and  T. 
Russell    Himting. 

Slater  Weather  Strip  Co..  Buflfalo.  N. 
Y.,  ti»  mainiiacture  metal  weather  strip. 
Incorporators:  J.  J.  Slater.  H.  1.  Slater 
and   D.   J.   Ward,  all   of    l'>utTalo. 

Smith  Bros.  Plumbing  Co.,  In  wood, 
N.  v.,  capital  $50,000.  Incorporators: 
Charles  Smith,  J.  Ezra  Smith  and 
George  W.    l-'oren. 

Bishop-Babcock-Becker  Co.,  Cleve- 
land, U  ,  is  the  new  title  of  the  Bishop 
&.  Babcock  Co.,  manufacturers  of  vac- 
uum heating  appliances,  also  soda  water 
fountains  and  beer  pumps,  as  the  result 
of  the  absorption  of  the  Becker  Com- 
pany, of  Chicago.  The  company's  capi- 
tal stock  has  been  increased  from  $4,- 
500,000  to  $8,500,000.  The  new  officers 
are:  President,  K.  D.  Bishop,  who  was 
president  of  the  Bishop  &  Babcock  Co.; 
vice-president.  L.  A.  Becker,  formerly 
president  of  the  Becker  Co.  In  addi- 
tion to  building  addition-;  to  its  plants 
in  Cleveland  and  Indianapolis,  the  com- 
pany will  erect  a  new  plant  at  Dallas, 
Texas. 

Canton  Heating  &  Foundry  Co.,  Can- 
ton. III.,  has  been  organized  to  suc- 
ceed the  Savill-Chandlcr  Co..  of  that 
place  and  will  manufacture  heating  boil- 


ers, radiators  and  valves  and  do  general 
foundry    work. 

Evansville  Plumbing  Co.,  Evansville, 
Ind..  capita!  $10,000.  to  conduct  a  gen- 
eral heating  and  plumbing  business.  In- 
corporators: Emil  H.  Hartig,  Anna 
Hartig   and   C.    I-".   Werner. 

Selman  Heating  &  Plumbing  Co., 
Birmingham.  .\la.,  capital  $15,000.  to 
conduct  a  heating.  ventilating  and 
|)lMmbing   business. 

Ellis  Radiator  Co.,  San  Francisco, 
Cal.,  capital  $50,000.  Incorporators:  .M. 
S.  C.  Ellis,  J.  W.  Stearns,  W.  J.  Clarke, 
E.  H.  Hcchman.  W.  A.  Moffett.  T.  F. 
Draper   and    l*'.    .Marmct. 

D.  and  T.  Mfg.  Co..  St.  Louis.  Mo.,  to 
manufacture  and  deal  in  heating  appa- 
ratus. Capital,  $30,000.  three-fourths 
p.tid.  .\mong  the  stockholders  are  Jidin 
.M.  Doiighertv,  Harry  C.  Tabler.  George 
!•:.  Miller.  James  W.  Gill.  J<din  P.  Ass- 
mann,  Joseph  Barrett.  Henry  Heim- 
berg  and    Edward   J.    McMuIleii. 

Koblitz  Plumbing  &  Heating  Co., 
Cleveland,  U..  capital  $25,000.  Iiuor- 
porators:  O.  E.  Koblitz,  D.  X.  Tildcn. 
and    .\.   J.    Voimg. 

» 

Contracts  Awarded 

H.     T.     Wheelock,      Burlingt-.n.  Vt., 

heating,    ventilating    and    plumbing  new 

Lamoille    County    courthouse,    jail  and 
^lierilT's  residence  for  $,7,o«^)i. 

Wanner  Steam  and  Hot  Water  Heat- 
ing Co..  Baltimore.  Md.,  water  pipe  and 
>team  heating  for  sewerage  station  in 
that  city.  The  contract  amounts  to 
$.^.100. 

H.  Kelley  &  Co.,  .Minneapolis.  Minn., 
heating    and    ventilating    the    new    high 


NONPAREIL 

AIR 

FILTERS 

CHEESECLOTH     PROCESS 

FOR  THE    HEATING    AND    VENTILATI^C   TRADE           | 

80    WALL    STREET 

ROOM    21  5) 

NEW    YORK    1 

Air  Washers  and  Humidifiers 

Made  of  Galvanired  Iron,  Copper  or  Concrete. 

We  use  WATER   FILM   CLEANING  SURFACES  with  the  .pray  from  our 

flushing  spray  heads. 
Hence  the  superior  efficiency  of  our  distinctive  design. 

your  namt   through  the   mail  tuill  bring  our  lifralura 

McCREERY  ENGINEERING  CO,  Detroit,  Mich. 
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school  building  at  Albert  Lea,  Minn.,  for 
$18,500.  The  plumbing  contract  went  to 
the  Fort  Dodge  Heating  and  Plumbing 
Co.,   Fort   Dodge,    la.,  for  $7,421.26. 

Lane  &  McNally,  Hannibal,  Mo.,  heat- 
ing Souch  school  annex  at  that  place  for 
$2,777- 1 H. 

Allen,  Myers  &  Co.,  Rock  Island,  111., 
heating  new  Rock  Island  Savings  Bank 
building  in  thnt  city. 

American  Heating  Co.,  Duluth,  Minn., 
heating  system  for  remodeled  Metropol- 
itan building  in   Duluth. 

Healy  Plumbing  and  Heating  Co.,  St. 
Paul,  Miim..  iicating  and  plumbing  for 
the  laundry  building  at  the  city  hospital 
for  $6,195. 

Buffalo  Forge  Co.,  FUiffalo.,  X.  V., 
contract  i'..r  ventilating  systems  in  the 
Anchor  Line  boats  •"Juniata"  and  "Oc- 
torara,"  for  the  Eric  and  Western  Trans- 
portation Company  of  Buffalo.  The  com- 
pany had  already  installed  >iniilar  sys- 
tem in  the  steamer  "TiDnesta"  of  the 
same  line.  This  system  was  for  the  in- 
side staterooms.  Its  successful  operation 
led  to  the  subsetjuent  order.  The  Buf- 
falo Forge  Company  also  reports  an  or- 
der received  from  the  New  Jersey  Zinc 
Company  for  54  large  special  fans.  It  is 
estimated  the  fans  will  make  up  over 
eight  carloads.  The  order,  the  company 
states,  was  placed  after  a  number  of  dif- 


ferent manufacturers  had  been  given  an 
opportunity  to  install  an  experimental 
blower  to  be  tested  for  efficiency  under 
special  but  identical  conditions.  The 
contract  was  awarded  to  the  Buffalo  fan 
in  accordance  with  the  showing  made. 

Evans  Plumbing  Company,  Xiles, 
-Midi.,  iieatiny,  ventilating  and  plumbing 
new  central  school  building,  in  that 
place,  for  $20,000.  Garden  City  Fan 
Company's  apparatus  will  be  used.  The 
latter  company's  plant  is  located  at  that 
point. 

Modern  Science  Club,  Brooklyn,  N.  Y., 
was  a(idre>sed  Alarcli  14  by  James  A. 
Donnelly,  on  ■Staiulard  Devices  for  Ex- 
haust Steam  Heating,"  illustrated  by 
.-tereoiiticon. 

Brooklyn  Engineers'  Club,  Brooklyn, 
X.  \  .,  held  a  "ventilation  meeting" 
March  9,  when  W.  V\'.  Macon  read  a 
paper  on  "1-ate  Ideas  on  Ventilation,"  in 
which  he  discussed  the  new  theories  on 
this  subject  which  have  recently  been  ad- 
vanced. 


Trade  Literature 

Tachometers  and  Tachographs,  stroke 
ami  rcvlution  cotinti-r-,  of  Dr.  Th. 
Horn.  Leipzig,  Germany,  are  made  the 
subject  of  a  special  bulletin  (Xo.  40),  by 
the  Industrial  Instrument  Co..  Foxbnro, 
Ma-.<,    exchi-ixf    agent     for    the    I'niteri 


J'M  Sectional  Conduit 

15  a  specially- made  tile  conduit,  salt  glazed  inside 
and  out,  and  is  absolutely  water-proof.  It  never 
deteriorates  like  wood  and  brick  conduits.  Acids, 
gases  or  the  chemical  action  of  the  earth  do  not 
affect  this  conduit.  Neither  can  the  weight  or 
movement  of  pipes  injure  it.  This  conduit  will 
easily  carry  steam  at  least  1000  feet  without  prac- 
tically any  condensation.  It  saves  90  per  cent,  of 
the  heat  lost  in  transmission  through  unprotected  or 
poody  insulated  pipes.  When  laid  only  6  inches 
underground,  snow  directly  over  it  will  not  melt. 
Divided  in  upper  and  lower  sections,  the  lower 
of  which  is  laid  first,  all  piping  may  be  laid  and  in- 
spected under  pressure  before  the  upper  half  is 
cemented  on.  When  the  upper  half  is  cemented 
on.  the  conduit  is  hermetically  sealed.  Yet  it  can 
be  easily  opened  at  any  time  to  locate  leaks  in 
pipes  It  can  even  be  taken  up  and  relaid  with- 
out injury.  J-M  Sectional  Conduit  is  equally 
efficient  for  conveying  gas,  water,  brine  or  other 
hquids  underground. 

Write  nearest  Branch  for  Catalog 

H.  W.    JOHNS-MANVILLE    CO. 
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An   Unusual    Opportunity 

for  Manufacturers  of 

Safety  Appliances 

To  assist  the  manufacturers,  merchants  and 
emiiloyers  generally  of  Illinois  toward  prompt 
compliance  with  state  laws  regarding  "health, 
safety  and  comfort  of  tmr)loyees",  the  Chief 
F:iii.,n-  Inspector,  Edgar  T.  Davies,  is  com- 
;  i  ::  /  a  list  of  makers  of  all  appliances  used 
:    r      ■(  h  p-.:n  o<c;. 

Manufacturers  of  Safety  Appliances, 
Clutches  and  Power  Transmission  on 
safety  controlling  devices,  Belt  Shif- 
ters, Stamping  Press  Guards,  Wood 
Working  Machinery  Guards,  Elevator 
Hatchway  Guards  and  Gates,  Ele- 
vator Locks  for  Shipper  Rope, 
Laundry  Machinery  Guards,  Hydro- 
extractor  Guards,  Ventilation  and 
Sanitation  Apparatus,  Disinfectants, 
Guards  for  all  Moving  Parts,  Set 
Screws,  Rubber  Mats,  Stair  Treads 
and  other  safety  equipments 

should  send  in  their  names,  addresses  and 
list  of  their  appliances.  This  information  will 
be  published  without  discrimination  of  dis- 
play or  position,  and  with  absolutely  no  ex- 
pense to  any  manufacturer  represented.  The 
expense  is  borne  by  the  state. 

Send  information  to-day  to  Edgar  T.  Davies, 
Chief  Facton.-  Insjiector. 

ILLINOIS  DEPARTMENT  OF 
FACTORY  INSPECTION  , 

1203  Security  Bldg  CHICAGO,  ILL 
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States.  All  speed  measuring  instruments 
are  listed  from  simple  speed  indicator 
to  counter  revolution  to  tiie  elaborate 
precision  variation  recorder.  The  cata- 
logue is  fully  illustrated.  Pp.  36.  Size 
8x11  in. 

Bruce-Macbeth  Vertical  Multi-Cylinder 
Gas  Engines,  for  electric  lighting,  pump- 
ing and  all  general  power  purposes,  us- 
ing either  artilicial,  natural  or  producer 
gas,  or  gasoline,  are  described  in  a  new- 
ly-issued catalogue  devoted  to  the  prod- 
uct of  the  iiruce-Macbeth  Kngine  Co., 
Cleveland,  O.  The  various  features  of 
this  type  of  engine  arc  covered  in  detail, 
with  exterior  and  interior  views  of  differ- 
ent parts  of  the  mechanism,  accompanied 
with  view  of  typical  installations.  Pp. 
32.    Size  "xio  in. 

Some  of  the  Factors  that  Affect  the 
Cost  of  Generating  and  Distributing 
Steam  for  Heating,  a  i)apcr  by  Charles 
R.  Bishop,  read  at  the  last  annual  con- 
vention of  the  National  District  Heating 
]-'ngineers  in  Toledo,  has  been  reprinted 
by  the  American  District  Steam  Co., 
North  Tonawanda,  N.  V.,  as  Bulletin  No. 
120.  W'c  understand  that  copies  may  be 
had  for  the  asking  by  addressing  the 
company. 

Ventilation  in  Its  Relation  to  Health, 
a  paper  read  by  William  G.  Snow  at 
Cornell  Unversity  in  the  course  on  "San- 
itary Science  and  Public  Health,"  in  co- 
operation with  the  New  York  State  De- 
partment of  Health,  and  published  in 
part  in  The  Heating  and  Ventilating 
M.MiAZiNE  for  August  and  September, 
1910,  has  been  printed  in  full  by  War- 
ren Webster  &  Co.,  Camden,  N.  J  .  from 
whom  ri^pits  niav  lie  obtained  without 
charge 

Bicalky  Roof  Fan  Ventilator  is  the 
subject  of  a  new  booklet,  published  by 
the  Bicalky  Fan  Co. ,  Buffalo,  N.  Y., 
showing  n  number  of  typical  installa- 
tions of  this  ventilator  taken  from  photo- 
graphs. These  include  roof  views  of  the 
Hotel  Statler  in  Buffalo,  which  is  equip- 
ped with  Bicalky  devices;  also  interior 
\iew?    "f    .T    smeltinqr    plant    before    and 


after  the  Bicalky  ventilators  were  install- 
ed. The  company  announces  that  the 
other  specialties  it  manufactures  in- 
clude Bicalky  dust  arresters  and  Bicalky 
air  washing  and  humidifying  apparatus. 

Steam  Specialties  manufactured  by  W. 
A.  Russell  6^1  Co.,  63  West  37th  street, 
New  York,  are  described  in  a  newly-is- 
sued catalogue,  covering  the  company's 
line  of  automatic  air  valves,  positive  key 
and  wood  wheel  air  valves,  floor  and 
ceiling  plates.  The  Russell  air  valves 
have  been  manufactured  by  this  com- 
pany for  20  years  and  these  devices,  to- 
gether with  its  line  of  lloor  and  ceiling 
plates,  enjoy  a  wide  and  deserved  repu- 
tation. Pp.  69.  Size  3J'2x6  in.  (stand- 
ard). 

Armak  Steam  Vacuum  Heating  Sys- 
tem 1-  the  subject  of  Bulletin  No.  2,  pub- 
lished by  Arthur  McGonagle,  13O  Lib- 
erty street.  New  York.  Si)ecial  atten- 
tion is  called  to  the  fact  that  in  olfering 
this  system  for  sale,  no  charge  is  made 
for  royalty.  While  doing  no  erecting 
the  Company  states  that  it  will  be  glad 
to  furnish  plans  for  complete  installa- 
tions. In  addition  to  a  full  description 
of  the  system,  and  of  the  devices  used 
in  connection  therewith,  the  bulletin 
shows  typical  layouts  properly  designed 
for  operation  with  the  .Xrmak  devices. 
Pp.   14      Size  6x0  in.   (stanrlard). 

What  Boiler  Ratings  Mean  to  You, 
published  by  the  Richardson  &  Boynton 
Co..  Xew  York,  presents  a  comparison 
of  Richardson  boiler  ratings  as  they  are 
and  as  they  would  be  at  hit,'her  rate;  of 
combustion.  The  tables  presented  show 
the  original  and  present  ratings  and  list 
prices  of  Richardson  boilers,  together 
with  the  ratings  as  they  would  be  burn- 
ing coal  at  .s'j.  ('>.  7  and  R  lbs.  per  square 
foot  of  grate  per  hour  The  company 
states  that  these  tables  make  possible  a 
comprchensve  comparison  of  the  ratings 
and  prices  of  Richardson  boilers  with 
those  of  anj-  other  manufacturer.  Ex- 
amples are  included  showing  how  to 
make  use  of  the  tables.  Pp.  16.  Size 
:y7''  in. 


High  Grade  Expansion  Joints 

We  "^manufacture  expansion 
ioints  for  inside,  outside  and 
underground  work.  In  all  sizes 
irom  1  to  30'.  Our  experience 
covers  a  period  of  over  thirtv 
vears.  L^t  us  figure  on  your 
requirements.'**     •■•  flB 
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A   House  t£^it/?   'Radiators  on  Inside  Watts 


A  scheme  for  placing  the  radiators 
in  a  building  on  the  inside  walls, 
with  resultant  saving  in  the  amount 
of  piping  needed,  was  described  at 
the  recent  meeting  of  the  Heating 
Engineers'  Society  by  F.  K.  Davis, 
of  Baltimore.  According  to  tests  of 
the  system  made  by  Mr.  Davis,  the 
rooms  were  not  only  comfortably 
heated,  without  undue  window 
drafts,  but,  in  a  similar  case,  radia- 
tion so  located  showed  a  consider- 
ably higher  efficiency  than  that  ordi- 
narily obtained  when  placed  near 
outside  windows. 

The  general  layout  of  the  system 
is  shown  in  Fig.  i.  This  house,  said 
Mr.  Davis,  is  fairly  typical  and  is 
of  the  ordinary  frame  construction, 
having  been  built  about  ten  or 
twelve  years  ago.  The  ceilings  of 
the  basement  are  not  plastered,  but 
the  boiler  and  piping  is  covered  and 
the  windows  are  tight. 

"You  will  note,"  continued  Mr. 
Davis,  "that  there  is  very  little  out- 
side wall  space  that  is  not  taken  up 
by  windows.  The  window  sills  are 
about  ID  in.  above  the  floor,  the 
tops  running  to  within  8  in.  of  the 
ceiling.  There  was  so  little  wall 
space  in  the  room  for  radiation  that, 
as  a  final  solution,  we  put  it  at  the 
points  indicated  in  Fig.  i. 

"This  installation  has  gone 
through  two  winters  in  which  the 
lowest  temperature.  I  think,  has 
been  in  one  case  8°  F.  below  zero. 


and  in  the  other  3°  F.  below  zero. 
The  owner  of  the  house  tells  me  that 
never  on  any  occasion  has  it  been 
necessary  to  exceed  a  water  tem- 
perature in  his  boiler  of  145°  F.  to 
heat  his  house  comfortably,  which 
means  usually  in  excess  of  70°  F. 

"The  proportion  of  heating  sur- 
face in  this  house,  assuming  4  sq.  ft. 
of  wall  to  be  equal  to  i  sq.  ft.  of 
glass  surface,  is  a  little  less  than  i 
sq.  ft.  of  radiation  to  each  2  sq.  ft.  of 
glass.  When  I  first  mentioned  this 
installation,  immediately  the  ques- 
tion was  raised  that  there  were  cold 
drafts  across  the  floor  and  that  this 
in  itself  would  condemn  the  method. 
One  day  I  visited  the  house,  taking 
with  me  an  anemometer  calibrated 
flat  to  200  and  very  sensitive.  I  ex- 
perimented with  the  anemometer  on 
the  floor  to  see  if  there  was  a  per- 
ceptible draft  across  the  floor.  In 
no  case  could  I  get  draft  enough  to 
start  the  wheel  of  the  anemometer 
with  the  gear  out.  Thermometers 
hung  from  the  chandelier,  one  at  the 
breathing  line  and  one  about  4  to  6 
in.  above  the  floor,  showed  a  differ- 
ential of  less  than  2°  F.,  indicating 
that  there  was  not  any  perceptible 
cold  draft  across  the  floor.  The  out- 
side temperature  was  about  30°  F. 
and  the  wind  velocity  about  12  miles 
an  hour,  from  the  northwest.  There 
was  no  test  made  of  the  temperature 
directly  in  front  of  the  windows,  nor 
were  there  anv  measurements  made 
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of  the  air  going  up  through  the  fire- 
places. I  presume  there  were  cur- 
rents of  air  there. 

HIGHER  EFFICIENCIES  OF  R.\DI.\TORS  ON 
INSIDE  W.\LLS 

"In  this  same  general  connection. 
I  happened  to  he  taking  part  in 
some  tests  in  I'altimore  on  ten 
houses  which  were  identical.  In 
some  of  the  liDUses  the  radiation  was 
placed  a  little  bit  different  fr<-»m  that 


That  was  on  a  radiator  where  the 
boiler  temperature  was  about  135° 
or  140°  F.  The  air  in  contact  with 
the  radiator  has  varied  from  84°  F. 
to  as  high  as  120°  F.  on  a  steam 
radiator  where  the  temperature  of 
the  steam  was  2\^°  F." 

Mr.  Cesar  Ter.\n  :  "I  would  like 
to  know  the  method  that  was  used 
to  obtain  the  temperature  of  the  air 
in  contact  with  the  radiators." 

•Mr.  D.wis:    "Tlu'rmomcters  were 


FIG.  1— ARRANGE.MENT  OF  HEATING  SYSTEM  IN  HOUSE  WITH  RADIATORS  ON 

INSIDE  WALLS 


in  the  others.  I  spent  practically 
two  weeks  in  those  houses  at  work 
on  a  theory  that  there  seemed  to  be 
an  error  in  the  so-called  coefficient 
for  the  transmission  of  heat  from 
radiators.  W'e  base  our  coefficients 
usually  at  \.y  R.  T.  U.  per  degree 
difference. 

"Now,  7  have  never  been  able  to 
find  the  air  in  contact  with  the  ra- 
diator as  low  as  70°  F.  The  lowest 
temperature  I  ever  got  was  84°  F. 


hung  at  the  points  shown  in  Fig  2, 
so  that  the  approximate  clearance 
between  the  iron  and  the  thermom- 
eter was  from  '4  in.  to  ^  in.  Then 
we  kept  on  right  out  at  right-angles 
V2  in.  apart  till  we  got  further  out, 
where  the  thermometers  were  prob- 
ably spaced  i  in.  apart.  We  used 
six  or  eight  thermometers  in  the 
same  line. 

"The  general  belief  is  that  a  ther- 
mometer i)laced  near  a  heated  sur- 
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face  is  affected  by  radiant  heat,  but 
I  found  in  every  case  where  I  put  a 
paper  tube  around  the  bulb  of  the 
nearest    thermometer,    the    temper- 


THERMOMFTERS 


FIG.  2— ARRANGEMENT  OF  THERMOMETERS 

FOR  DETERMINING   TEMPERATURE  OF 

AIR  IN  CONTACT  WITH  RADIATOR 

ature  wouUl  immediately  rise,  show- 
ings that  there  was  more  refraction 
than  al)sorpti()n  of  the  heat  by  the 
bulb  of  the  thermometer. 

"The  h'\0\  temperature  I  observed 
in  the  air  next  to  the  radiator  indi- 
cated to  me  that  there  is  something 
wroncc  with  the  accepted  coefficient. 


Some  of  the  radiators  in  the  building 
in  question  were  on  the  outside 
walls,  some  at  right-angles  to  cold 
walls  and  a  few  of  them  placed  un- 
der the  windows.  I  found  uniformly 
that  the  radiators  under  the  win- 
dows gave  a  higher  temperature  of 
air  in  contact  with  the  radiator. 
Those  on  the  cold  walls  would  most 
nearly  approach  them.  Those  that 
were  placed  at  right-angles  to  the 
coid  walls  seemed  to  pro\e  the  mat- 
ter, from  the  fact  that  the  different 
sections  would  be  higher  in  temper- 
ature nearer  the  cold  wall.  As  we  got 
awa\'  from  the  cold  wall  the  tem- 
perature of  the  air  would  drop,  until 
when  2  or  3  ft.  away  from  the  cold 
wall  we  got  the  same  result  that  we 
wouKl  get  on  the  radiator  placed  en- 
tirely on  the  warm  wall. 

Xow,  the  proportion  of  heat  trans- 
mitted by  a  radiator  is  proportional 
to  the  temperature  of  the  cooling 
medium  or  air  in  contact  with  the 
radiator;  so  that  it  seems  to  show 
conclusively  that  the  radiator  on  the 
warm  wall  is  more  efficient  and 
transmits  more  heat  than  the  radi- 
ator placed  on  the  cold  wall  or  under 
a  window." 


Use  oj^  Cold  Air  in    Ventilating  Systems 


That  it  is  not  only  possible,  but 
preferable  and  economical,  to  admit 
fresh  air  into  a  room  without  warm- 
ing, is  a  proposition  recently  ad- 
vanced by  the  Hackney  \'entilating 
Co..  of  St.  Paul,  Minn.,  which  will 
be  gone  into  at  length  in  a  new 
booklet  on  the  subject,  shortly  to  be 
issued.  To  admit  such  cold  air  for 
ventilating  purposes  the  writer  will 
say  that  it  is  necessary  to  locate  the 
inlets  8  ft.  or  more  from  the  floor 
and  have  them  of  such  size  and 
number  that  only  a  comparatively 
small  quantity  of  air  will  be  admit- 
ted at  each  inlet,  this  quantity  being 
dependent  upon  the  height,  not  only 
of  the  inlet,  but  of  the  ceiling. 

To  illustrate:  If  inlets  be  located 
on  or  near  a  lo-ft.  ceiling,  they 
should    each    be    limited    to    about 


4,ooo  cu.  ft.  of  air  per  hour,  while, 
if  the  height  be  increased  to  i6  ft. 
the  air  capacity  of  each  inlet  may 
safely  be  doubled.  Where  ceilings 
are  abnormally  high,  the  air  may  be 
carried  up  20  to  25  ft.  and  inlets 
provided  with  a  capacity  of  20,000 
cu.  ft.  per  hour,  with  no  danger  of 
drafts. 

"Xow,  let  us  consider  carefully," 
continues  the  writer,  "the  result 
of  admitting  air  into  a  room 
without  warming.  It  is  a  mat- 
ter of  common  knowledge  that 
the  temperature  at  the  ceiling  is 
always  higher  than  at  the  floor. 
Admitting  cool  air  well  up  from  the 
breathing  line,  it  immediately  as- 
sumes a  downward  course,  due  to 
gravity,  and,  as  it  descends,  is  thor- 
oughly   warmed    by    the    ascending 


18 


THE    HEATING    AND    VENTILATING    MAGAZINE 


movement  of  heated  air  from  radia- 
tors, stoves  or  hot-air  registers.  The 
law  of  diflfusion  causes  ])oth  the  cool 
and  warm  air  to  spread,  while  on 
their  downward  and  upward  courses, 
respectively,  with  the  result  that,  in- 
stead of  forming  an  objectionable 
down  draft,  as  might  be  expected, 
the  air  assumes  a  comfortable  tem- 
perature by  the  time  it  reaches  the 
breathing  line. 

"This  mcthoil  produces  a  cpiality 
of  ventilation  that  is  extremely  re- 
freshing and  can  only  be  appreciated 
bv  those  who  have  enjoyed  its 
benefits.  The  laws  of  diffusion  and 
gravitv  are  ccx'jperated  with,  rather 
than  ignored,  and  the  air  is  not  ex- 
pected to  form  in  currents  and  travel 
about  the  room,  according  to  the  de- 
sires of  the  designer. 

"This  mixing  of  cool  and  warm  air 
gi\es  a  circulation  that  is  imjiossible 
when  the  air  is  admitted  warm.  Xot 
only  does  this  method  afford  better 
ventilation,  but  it  offers  a  number 
of  economic  advantages.  In  the 
original  cost  there  is  a  great  saving 
in  omitting  master  coils,  and  in  the 
maintenance,  anctther  saving  is  ef- 
fected by  eliminating  entirelv  the 
loss  of  heat  while  the  air  is  in  trans- 
mission from  the  coils  tri  the  inlets 
and  also  by  using  the  heat  at  the 
upper  part  of  the  room  for  warming 
the  incoming  air. 

LOCATION  OF  FOUL  AIR  OL'TI.ETS 

"The  proper  location  of  the  foul 
air  outlets  has  been  discussed  ex- 
tensively. The  writer  believes  the 
matter  can  be  settled  for  all  prac- 
tical purposes  by  saying  that  in  a 
room  where  there  is  no  circulation 
of  air  the  impurities  will  settle  to 
the  floor,  about  ?^S%  being  foimd  in 
the  lower  half  of  the  room,  and  the 
remaining  15%  in  the  upper  half. 
However,  it  does  not  follow  that  to 
remove  these  impurities  it  is  neces- 
sarv  to  locate  the  outlets  near  the 
floor.  Tf  the  air  be  put  in  circulation 
the  impurities  will  be  found  at  the 
ceiling  as  well  as  at  the  floor.  Tn  fact, 
they  will  be  pretty  generally  dis- 
trib.uted  in  all  parts  of  the  room,  and 
it  will  matter  but  verv  little  where 


the  outlets  are  located.  Where  the 
air  is  admitted  into  the  room  cold 
the  outlets  may  be  located  at  the 
ceiling  without  fear  of  wasting 
much  heat,  and  in  cases  where 
smoke,  light  gases,  odors  or  exces- 
sive heat  are  to  be  removed,  the 
ceiling  is  the  only  logical  location 
for  the  outlets.  It  is  sometimes  ad- 
visable to  have  outlets  both  at  the 
ceiling  and  the  floor,  and  to  have 
them  adjustable,  so  that  either  may 
be  used,  or  both,  as  occasion  de- 
mands. 

"The  fact  should  be  emphasized 
that  ventilation  is  a  process  C)f  dilu- 
tion. IVesh  air  does  not  come  in 
and  disi)lacc  foul  air,  but  mixes  with 
it,  and  it  is  this  mixture  which  is 
drawn  out.  It  is  not  necessary  to 
provide  as  many  outlets  as  inlets,  as 
a  cf>nsiderably  fiuantity  of  air  may 
[)ass  out  through  one  opening  with- 
out causing  a  percef)til>lc  draft. 

"Where  cold  air  is  furnished  for 
\cntilating  purposes,  the  location  of 
the  l)lowcrs  should  be  in  the  attic  or 
in  a  pent-house  on  the  roof.  This 
location  offers  several  advantages. 
Tn  the  first  place,  the  operation  of 
the  plant  will  be  in  harmony  with 
nature's  laws,  as  the  colder  air  will 
flow  downward  and  the  warmer  air 
upward.  P.y  this  method  the  ex- 
pense of  air  stacks  may  be  saved,  as 
the  blowers  will  be  within  a  few  feet 
of  the  r)Utside  air.  .'^pace  is  used 
which  is  of  no  value  for  any  other 
])urpose,  and  a  further  saving  can 
generallv  be  effected  by  carrying  the 
main  supply  lines  through  the  attic 
rather  than  in  the  basement." 


Xo  heating  svstem  can  possibly 
succeed  that  maintains  an  even  tem- 
perature. T  know  how  that  hits 
many  accepterl  theories.  Wt  are 
changeable  creatures  and  we  need 
the  stimulus  of  cold  air  occasionally. 
To  keep  fresh  the  air  about  the  body 
and  clothing  is  as  important  as  to 
keep  pure  the  air  that  enters  the 
room.  So  there  is  no  best  tempera- 
ture. We  all  need  a  change  of  tem- 
perature.— Dr.  Luther  H .  Gulick  be- 
fore the  IJealiuq  EuQ^incers'  Society. 
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Factory  Sanitation  and  EJiftciency 

By  C.  E.  a.  Winslow 


An  appeal  for  good  air,  of  proper 
temperature  and  humidity,  in  fac- 
tories, when  based  on  economic 
grounds,  is  undoubtedly  the  most 
effective  means  of  securing  favor- 
able action  on  the  part  of  the  owners. 
Such  an  appeal  is  made  in  a  paper 
read  before  the  recent  Congress  of 
Technology  in  Boston,  by  Professor 
C.  E.  A.  Winslow,  associate  profes- 
sor of  biology  in  the  College  of  the 
City  of  New  York  and  curator  of 
public  health,  American  Museum  of 
Natural  History,  New  York. 

Professor  Winslow  pointed  out  in 
the  beginning  of  his  paper  the  fact 
that  humidity  and  temperature  con- 
ditions in  factories,  though  they 
profoundly  affect  the  efficiency  of 
the  workmen,  have  received  very  lit- 
tle attention  from  the  manufacturer 
himself,  and  this  little  almost  wholly 
under  the  compulsion  of  ."^tate  laws. 
"For  the  moment."  said  Professor 
"Winslow.  "I  am  quite  frankly  and 
coldly  treating  the  operative  as  a 
factor  in  pr<^>duction  whose  efficiency 
should  be  raised  to  the  highest  pitch, 
for  his  own  sake,  for  that  of  his 
employer  and  for  the  welfare  of  the 
community  at  large. 

"The  intimate  relation  between 
the  conditions  which  surround  the 
living  machine  and  its  efficiency  is 
matter  of  common  experience  with 
us  all.  Contrast  your  feelings  and 
your  effectiveness  on  a  close,  hot. 
muggy  day  in  August  and  on  a  cool, 
"brisk,  bright  October  morning. 
Many  a  factory  operative  is  kept  at 
the  August  level  by  an  August  at- 
mosphere all  through  the  winter 
months.  He  works  listlessly,  he  half 
accomplishes  his  task,  he  breaks  and 
wastes  the  property  and  the  material 
entrusted  to  his  care.  If  he  works 
by  the  day  the  loss  to  the  employer 
is  direct ;  if  he  works  by  the  piece 
the  burden  of  interest  on  extra  ma- 
chinery has  just  as  truly  to  be  borne. 
At  the  close  of  the  day  the  operative 
passes  from  an  overcrowded,  over- 
lieated  workroom  into  the  chill  nieht 


air.  His  vitality  lowered  by  the  at- 
mosphere in  which  he  has  lived,  he 
falls  a  prey  to  minor  illness,  cold 
and  grip,  and  the  disturbing  effect 
of  absences  is  added  to  inefficiency. 
P>ack  of  it  all  lurks  tuberculosis,  the 
great  social  and  industrial  disease 
which  lays  its  heavy  death  tax  upon 
the  whole  community  after  the  in- 
dustry has  borne  its  more  direct 
penalty  of  subnormal  vitality  and 
actual  illness. 

"The  remedy  for  all  this  is  not 
simply  ventilation  in  the  ordinary 
sense  in  which  we  have  come  to  un- 
derstand the  term.  Conditioning  of 
the  air  so  that  the  human  machine 
may  work  under  the  most  favorable 
conditions, — this  is  one  of  the  chief 
elements  of  industrial  efficiency  as 
it  is  of  individual  health  and  hap- 
piness. 

"The  chief  factors  in  air  condi- 
tioning for  the  living  machine,  the 
factors  which  in  most  cases  far  out- 
weigh all  others  put  together,  are 
the  temperature  and  humidity  of  the 
air.  Heat,  and  particularly  heat 
combined  with  excessive  humidity, 
is  the  one  condition  in  air  that  has 
been  proved  beyond  a  doubt  to  be 
universally  a  cause  of  discomfort,  in- 
efficiency aTid  disease.  Flugge  and 
his  pupils  in  Germany  and  Haldane 
in  England  have  shown  that  when 
the  temperature  rises  to  80°  F.  with 
moderate  humidity,  or  much  above 
70°  F.  with  high  humidity,  depres- 
sion, headache,  dizziness  and  other 
symptoms  associated  with  badly 
ventilated  rooms  begin  to  manifest 
themselves.  At  78°  F.,  with  satu- 
rated air,  Haldane  found  that  the 
temperature  of  the  body  itself  began 
to  rise.  The  wonderful  heat  regu- 
lating mechanism  w^hich  enables  us 
to  adjust  ourselves  to  our  environ- 
ment had  broken  down  and  an  actual 
state  of  fever  had  set  in.  Overheat- 
ing and  excess  of  moisture  is  the 
verv  worst  condition  existing  in  the 
atmosphere,  anl  the  very  com- 
monest. 
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"The  importance  of  the  chemical 
impurities  in  the  air  has  dwindled 
rapidly  with  the  investigations  of 
recent  years.  It  was  long  l)c!ieved 
that  the  carbon  dioxide  was  an  index 
of  some  subtle  and  mysterious 
'crowd  poison'  or  'morbific  matter.' 
All  attempts  to  prove  the  existence 
of  such  poisons  have  incontinently 
failed.  Carefid  lalK)rat(»ry  exi)eri- 
ments  have  (|uite  failed  to  demon- 
strate any  unfa\<>rablc  effects  from 
rebreathed  air  if  the  surrounding 
tem])erature  is  kej)t  at  a  i)roper  level. 
In  exhaustive  experiment  by  Bene- 
dict and  Milner  (  I'.ulktin  136,  C)ffice 
of  Experiment  Station,  V.  S.  De- 
I)artment  of  .•\griculture").  seventeen 
different  subjects  were  kej>t  for  peri- 
ods varying  from  three  hours  to 
thirteen  days  in  a  small  chamber 
with  a  capacity  of  197.6  cu.  ft.  in 
which  the  air  was  chaiiged  only 
slowly  while  the  temperature  was 
kept  d  o  w  n  from  outside.  The 
amount  of  carbon  dioxide  was  usu- 
ally over  35  parts  (or  eight  to  nine 
times  the  normal  I,  and  duriiig  the 
day  when  the  subject  was  active -it 
was  over  too  parts,  and  at  one  time 
it  reached  231  parts.  Yet  there  was 
no  |)crceptible  injurious  effect. 

"The  main  point  in  air  conditions 
is,  then,  the  maintenance  of  a  low 
temperature  and  of  a  humidity  not 
too  excessive.  For  maximum  effi- 
ciency the  temperature  should  never 
pass  70°  F.  and  the  humidity  should 
never  be  above  70  per  cent,  of  sat- 
uration. At  the  same  time,  a  too 
low  humidity  should  also  be  avoided. 
We  have  little  exact  information 
upon  this  point,  but  it  is  a  matter 
of  common  knowledge  with  many 
persons  that  very  dry  air,  especially 
at  70°  F.  or  over,  is  excessively 
stimulating  and  produces  nervous- 
ness and  discomfort.  It  would  prob- 
ably be  desirable  to  keep  the  relative 
humidity  between  60  and  70  per 
cent. 

"Another  point  which  may  be  em- 
phasized in  the  light  of  current  opin- 
ion is  the  importance  of  'perflation.' 
or  the  flushing-out  of  a  room  at  in- 
tervals,    with     vigorous     drafts     of 


fresh,  cool  air.  \\  here  there  are  no 
air  currents  the  hot,  moist,  vitiated 
air  from  the  body  clings  round  us 
like  an  'aerial  blanket,"  as  Professor 
Sedgwick  calls  it.  and  each  of  us  is 
surrounded  by  a  zone  of  concen- 
trated discomfort.  The  delightful 
sensation  of  walking  or  riding 
against  the  wind  is  largely  due, 
l)erhaps,  to  the  dispersion  of  this 
foul  envelope,  and  it  is  imj)ortant 
that  a  fresh  blast  of  air  should  some- 
times blf>w  over  the  iKxly  in  order  to 
])ro(luce  a  similar  effect.  The  same 
prrtcess  will  scatter  the  odors  which 
liave  been  noted  as  unpkasant  and 
to  some  persons  potentially  injuri- 
ous. The  j)rincipal  value  of  the  car- 
Inni-dioxide  te<t  to-<lay  lies  in  the 
fact  that  under  ordinary  conditions 
high  carl)on  dioxide  indicates  that 
there  are  no  air  currents  changing 
the  atmosphere  about  the  bodies  of 
the  occui)ants. 

"There  is  plenty  of  evidence, 
though,  of  a  scattered  and  ill- 
digested  sort,  that  the  elimination 
of  such  conditions  as  these  brings  a 
direct  return  in  increased  efficiency 
of  production." 


(  )xygen  is  not  nearly  so  important 
as  has  been  generally  suppose<l. 
There  is  an  a])])aratus  in  the  back 
part  of  the  human  brain  which  con- 
trols respiration,  so  that  within  such 
a  variation  of  oxygen  as  occurs,  even 
in  the  worst-ventilated  room,  the 
amount  of  oxygen  used  by  the  in- 
dividual does  not  vary  at  all.  so  far 
as  is  shown  by  the  most  accurate 
ex]ierimcnts  it  has  been  possible  to 
make.  If  there  is  18  per  cent,  of 
oxygen  in  the  air.  you  extract  from 
it  just  as  much  as  if  there  were  21 
per  cent.,  which  i*;  the  normal 
amount.  If,  by  artificial  means,  the 
amount  of  oxygen  is  made  to  fall 
below  15  per  cent.,  this  regulating 
apparatus  which  makes  you  breathe 
faster  when  there  is  less  oxygen  in 
the  air  is  not  adecpiate  to  overcome 
the  obstacle. — Dr.  Luther  H.  GuUck 
before  the  Heating  Fti^iiieers'  So- 
eietx. 
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A/>  Condiiioning   in  Indtistrial  WorK. 

i, — regulation  of  humidity  in  paper  mills 

By  Alexander  H.  Twombly 

Editor's  Note. — The  necessity  for  controtling  the  humidity  in  connection  with  certain 
classes  of  manufacturing  has  opened  up  a  field  of  engineering  with  which  heating  and 
ventilating  engineers  may  zvcll  become  more  familiar.  The  present  article,  zvhich  ap- 
peared in  Paper,  is  the  first  of  a  series  zee  zoill  publish  zvhich  zl'HI  discuss  the  peculiar 
conditions  to  be  found  in  each  industry,  and  practical  measures  that  may  be  taken  to  meet 
such  conditions. 


'J'hc  machine-rooms  of  a  paper 
mill  require  special  and  scientific 
methods  of  ventilation  owing  to  the 
large  amount  of  moisture  given  oflf 
by  the  drying  paper.  This  moisture 
amounts  to  about  150%  of  the 
weight  of  the  dry  paper,  as  the  sheet 
of  paper  leaving  the  presses  and  go- 
ing to  the  dryers  contains  al)OUt 
60%  water.  That  is,  if  the  paper 
machine  i)roduccs  24  tons  of  paper 
in  24  hours,  the  amount  of  moisture 
driven  off  into  the  air  from  the  dry- 
ers will  be  about  36  tons  during  the 
24  hours. 

When  not  ])roperly  cared  for  this 
moisture  will  result  in  a  foggy, 
moist  room  with  a  continual  drop- 
ping c)f  moisture  due  to  condensa- 
tion on  the  roof,  i)ipes  and  walls, 
which  will  spot  the  paper,  and  the 
temperature  and  humidity  of  the  air 
will  make  the  room  most  uncom- 
fortable for  the  operatives.  If 
colder  air  from  the  outside  obtains 
entrance  through  cracks,  windows 
or  doors,  the  drop  in  temperature 
will  cause  the  interior  of  the  room 
to  be  filled  with  fog  and  rain. 

It  is  not  unusual  to  find  the  paper 
machines  entirely  hooded  to  keep 
the  moisture  from  spreading  into 
the  room,  and  a  large  exhaust  fan 
operating  at  the  top  of  the  hood 
to  carry  away  the  vapor  from  the 
dryers.  The  hood  interferes,  how- 
ever, with  the  operation  of  the  ma- 
chine, the  light,  the  removal  of 
broken  paper,  the  replacing  of  dryer 
felts,  and  the  handling  of  repair 
parts,  and  collects  dirt.  This  is 
especially  true  when  the  quality  of 
the  paper  is  such  that  frequent 
breaks  occur  upon  the  dryers,  and 
when  the  machine  operates  at  a  high 
speed. 


Disc  fans  for  ventilating  are  fre- 
(|uently  placed  in  the  roof  or  in 
(lormer  windows  to  carry  away  the 
moist  air.  These  fans  are  not  posi- 
tive enough  in  their  action,  taking 
the  air  which  comes  to  them  only, 
and  not  creating  a  definite  current. 
L'nless  warm  air  is  made  to  flow 
over  the  machine  directly  to  these 
fans  they  do  not  successfully  ac- 
complish tlu-  necessary  ventilation. 
A  strong  wind  against  a  disc  fan 
almost  entirely  pre\ents  its  action. 
If  warm  air  from  an  outside  source 
is  not  supplied  in  sufficient  quantity 
to  the  machine-room,  the  sudden 
opening  of  a  door  will  cause  an  enor- 
mous temporary  draft  from  the  out- 
side, which  in  cold  weather  will 
make  a  cloud  of  vapor  and  fog  in- 
side the  room. 

Another  method  of  ventilation  of 
machine-rooms  frequently  found  is 
the  installation  ui)on  the  roof  over 
the  dryers  of  a  number  of  venti- 
lators acting  by  gravity.  Their 
operation,  however,  depends  so 
much  upon"  atmospheric  conditions 
that  their  action  cannot  be  depended 
upon,  for  it  is  absolutely  essential 
that  a  constant  supply  of  warm  air 
should  be  furnished  and  removed 
from  the  machine.  In  large  mills 
this  air  supply  is  often  drawn  from 
other  parts  of  the  mill  through  open 
doors,  but  such  means  are  not  con- 
stant enough  under  all  weather  con- 
ditions to  be  satisfactory. 

constant  supply  of  AIR  REQUIRED 

Proper  ventilation  can  only  be  ac- 
complished by  removing  the  moist- 
ure through  a  constant  supply  of 
air  which  forms  a  carrier  for  the 
moisture  from  the  paper  on  the 
dryers,   regularly  furnished  and   re- 
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moved  by  mechanical  means.  The 
capacity  of  the  air  to  act  as  a  carrier 
should  be  as  carefully  determined 
as  that  of  a  chip  conveyor  or  water 
supply  pipe. 

The  conditions  in  each  case  admit 
of  exact  figuring,  for  there  is  a  defi- 
nite amount  of  water  contained  in 
the  air  when  saturated  for  each  de- 
gree of  temperature,  and  the  amount 
of  moisture  increases  as  the  air  tem- 
perature increases.  A  cubic  foot  of 
air,  when  saturated,  contains  about 
fourteen  times  as  much  moisture  at 
170°  F.  as  at  70°  F.  But  a  cubic 
foot  of  air,  when  saturated,  if  heated 
from  70°  to  170°,  on  account  of  its 
increased  volume  and  temperature, 
will  contain,  if  saturated,  about 
twenty-seven  times  its  initial  moist- 
ure. The  (juantity  of  air  which 
must  be  sui)plied,  its  temperature, 
the  heating  surfaces  required  to  pro- 
duce the  necessary  temperature,  and 
the  velocity  of  the  air  about  the  dry- 
ers, and  its  method  of  admittance 
and  removal,  are  all  subject  to  exact 
mathematical  determination. 

DRVllRS    rSF,»    AS    HliATIKG    SURFACK 

The  important  part  which  the 
surfaces  of  the  dryers,  uncovered  by 
the  sheet  of  paper,  play  in  the  prob- 
lem of  drying  is  seldom  recognized. 
A  careful  study  of  general  condi- 
tions indicates  that  at  least  one-fifth 
to  one-fourth  of  the  dryer  surface 
should  be  used  in  heating  the  air 
which  carries  away  the  moisture 
from  the  dryers,  and  that  the  re- 
maining dryer  surface  should  be 
utilized  for  the  direct  vaporization 
of  the  moisture  in  the  sheet  of  pa- 
per. The  uncovered  ends  of  the 
dryer  cylinders  form  important  air 
heating  surfaces.  It  is  essential  that 
a  sufficient  supply  of  air  to  carry 
away  all  the  water  evaporated, 
without  approaching  the  saturation 
point,  should  be  supplied  and  that 
the  temperature  of  this  air  when 
laden  with  moisture  should  not  be 
allowed  to  cool  so  as  to  become 
saturated  before  its  removal,  for  in 
that  case  a  fog  and  rain  immediately 
result  inside  the  machine-room. 


DESIRAIiLE  CONDITIONS    IN    MACHINE- 
ROOMS 

The  following  will  show  condi- 
tions desired  in  the  machine-room: 
The  machine  should  be  unob- 
structed by  hoods  or  coverings 
which  interfere  with  the  operation 
or  the  removal  of  broken  paper,  or 
the  renewal  of  dryer  felts  or  repair 
parts. 

The  air  in  which  the  operatives 
work  in  the  machine-room  should  be 
at  a  temi)erature  not  exceeding  80", 
and  without  undue  humidity. 

The  moisture  from  the  drying  pa- 
per shttuld  l)e  removed  without  con- 
densation or  dripping,  and  the  roof, 
walls  and  pipes  are  to  be  free  from 
Condensation.  This  condition  is  to 
be  maintainc<l  imlependently  of  out- 
side weather  coiulitions. 

To  obtain  these  results  the  roof 
Conditions  above  the  machine  are 
important.  There  should  be  as  few 
obstructions  from  beams  or  trusses 
as  possible  and  there  should  be  no 
pockets.  The  roof,  on  account  of  its 
large  exposed  surface,  plays  a  very 
important  part  in  the  precipitation 
of  moisture.  It  acts  as  a  cooler,  and 
when  the  moisture  laden  air  at  a 
higher  temperature  is  allowed  to 
come  in  contact  with  it.  condensa- 
tion ensues. 

The  condensation  .soon  rots  the 
roof,  and  its  dripping  is  a  great 
source  of  injury  to  the  paper  and 
annoyance  to  the  men.  To  over- 
come this  difficulty  of  condensation, 
it  has  been  customary  to  place  the 
outlets  of  exhaust  fans  or  hoods  at 
some  distance  below  the  level  of  the 
roof  in  order  to  draw  out  the  moist- 
ure laden  air  before  it  reaches  the 
roof,  and  to  try  to  prevent  con- 
densation on  the  roof  by  heating  the 
laver  of  air  between  the  exhaust 
outlet  and  the  roof  with  steam  cir- 
culation coils. 

This  method  has  proved  inef- 
ficient, as  the  dead  air  above  the 
circulation  coils  soon  becomes  sat- 
urated with  moisture,  which  is  de- 
posited upon  the  beams  and  roof. 
The  steam  circulation  pipes  are  also 
a     constant     source     of    annovance 
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through  leaks  and  collection  of  dirt. 
The  roof  area  is  usually  large  in 
proportion  to  that  of  the  walls,  and 
the  radiation  from  the  roof  is,  there- 
fore, the  main  factor  in  condensa- 
tion troubles. 

HEATED     AIR      JETS      FOR      PREVENTING 
CONDENSATIOxV    AT    ROOF 

To  prevent  this  condensation,  and 
to    preserve    the    roof,    the    proper 
method  is  to  keep  the  air  between 
the  outlets  of  the  exhaust  fans  and 
the  roof  at  a  high  temperature  and 
in    constant    motion,    carrying    off 
with    it    any    moisture    which    may 
have  a  tendency  to  be  deposited  up- 
on  the  roof,     'i'his  is  accomplished 
by    heated    air    jets    wiping    across 
the   surface   of   the   roof  at   a   high 
velocity     and     entirely     ])re\enting 
condensati(tn.     In  this  way  it  is  j)os- 
sible  to  keep  the  roof  in  a  pcrfectlv 
dry   condition,   and   to   prevent   any 
moisture  laden  air  which  mav  pass 
upwartl,  and  by  the  exhaust  outlets, 
from    coming    in    contact  with   the 
roof.    The  air  jets  at  the  same  time 
keep  the  air  free  from  dust  coming 
from  the   surface  of  the  paper,  and 
prevent    deposits   of   dirt    upon    the 
beams.      The    circulation    pipes,   al- 
most   universally    used    and    a    con- 
stant source  of  trouble,  are  entirely 
eliminated:  there  is  no  longer  need 
of    umbrella    hoods    over    the    ma- 
chines,   and    the    machine    is    well 
lighted  and  free  for  inspection. 

The  air  supply  for  a  machine- 
room  should  be  drawn  from  an  out- 
side source  through  a  heating  coil 
by  a  steel  plate  fan.  The  coils 
should  be  arranged  in  sections  con- 
trolled by  independent  valves  so 
that  the  temperature  of  the  air  can 
be  properly  regulated  to  produce  a 
temperature  in  the  machine-room  of 
about  80°  F.  SuflScient  air  should 
be  delivered  at  many  points  well 
distributed  in  the  machine-room,  by 
the  fan  to  maintain  a  slightlv 
greater  pressure  in  the  machine- 
room  than  that  of  the  outside 
atmosphere,  so  that  cold  air  from 
the  outside  is  prevented  from  enter- 
ing and  all   leakage  of  air  through 


doors,    windows    and    walls    is    out- 
ward. 

Above   the  machine   at   the   front 
and  back  of  the  dryers  should  be  a 
series  of  fan-shaped  exhaust  outlets 
connected  with  a  positive  steel  plate 
exhaust  fan.     By  a  proper  distribu- 
tion of  these  outlets  it  is  possible  to 
obtain  the  flow  of  the  requisite  vol- 
ume of  air  at  all  points  of  the  dryers, 
in  proportion  to  the  amount  of  va- 
por given   off.      This   is   impossible 
with  a  disc  fan,  or  with  a  hood,  and 
with  one  or  two  outlets  only.    These 
outlets  are  the  only  direct  outlets 
for  the  air  in  the  inachine-room,  so 
that    all    currents    of  air    converge 
toward  the  dryers  and  pass  between 
and  by  them  to  the  exhaust  outlets. 
The  volume  of  air  adinitted  to  the 
room,  the  points  of  admission,  the 
direction  of  its  flow  toward  and  over 
the    dryers  and    its    upward   move- 
ments,   arc    matters    which    require 
careful     and     expert     consideration. 
The    volume    nmst    be    sufficient    to 
carry   away   the   moisture   from    the 
room  under  all  outside  atmospheric 
conditions.     The  percentage  of  rela- 
tive   humidity    in    the    outside    air 
varies  so  largely  that  it  is  necessary 
to  provide  a  sufficient  volume  of  air 
to    remove    the    moisture    from    the 
room    under   extreme   conditions   of 
humidity    in    the    outside    air    and 
without   allowing   the   inside   air   to 
reach   a   point   near   full    saturation. 
Unless    these    conditions    are    care- 
fully  considered   the    results   would 
be.  that,  while  under  certain  condi- 
tions of  the  outside  air  a  plant  might 
produce  ideal  conditions  in  the  ma- 
chine-room, under  other  outside  air 
conditions   it   would   prove   at   least 
a  j)artial  failure. 

The  air  passing  from  the  inlet  fan 
toward  the  dryers  is  relatively  free 
from  humidity  and  enables  the  ope- 
ratives to  work  in  comfort.  After 
reaching  the  dryers  the  faces  and 
ends  of  the  dryers  uncovered  by  the 
sheet  of  paper  heat  the  air  to  a 
high  temperature  and  increase  very 
greatly  its  moisture  carrying  capac- 
ity. The  wiping  action  of  a  strong 
current  of  heated  air  removes  many 
times  as  much  moisture  as  still  air 
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at  the  same  temperature.  The  va- 
por given  off  from  the  drying  paper 
unites  with  the  air  and  is  carried 
above  the  machine  and  out  of  the 
exhaust  outlets  by  the  current  pro- 
duced by  the  inlet  fan  and  exhaust 
fan,  augmented  by  its  own  tendency 
to  rise  on  account  of  its  high  tem- 
perature. Xo  opportunity  is  given 
for  the  moisture  to  scatter  about  the 
room,  and  as  the  temporature  is 
kept  above  that  of  saturation  no  de- 
posit of  moivture  is  nrissiblc. 

To  summarize:  Warm  air  is 
forced  into  the  machine-room  under 
a  slight  pressure,  preventing  all  in- 
ward leaks  of  outside  air.  The  air 
is  carried  in  a  constant  stream  to- 
ward and  over  the  dryers,  becoming 
highly  heated,  and  carrying  with  it 
the  niDistnre  evaporated  from  the 
paper  to  the  exhaust  outlets  above 
the     drvers     and     immediatclv     re- 


moved. Hot  air  jets  along  the  roof 
prevent  any  contlensation  or  drip- 
ping. Under  these  conditions  the 
machine  can  be  operated  to  its  full 
and  most  economical  drying  ca- 
pacity. 

Actual  results  indicate  that  each 
pound  of  water  evaporated  from  the 
paper,  when  the  temperature  of  the 
paper  stock  running  on  the  machine 
is  from  40'  to  60"  F..  rc(|uircs  about 
1.5  lbs.  of  steam  for  heating  the  dry- 
ers and  the  air.  This  corresponds 
to  about  2.25  lbs.  of  steam  for  each 
pound  of  dry  paper.  Improvements 
in  conditions  will  do  much  to  pre- 
vent the  frequent  sliifting  of  paper- 
machine  employees,  who  often  work 
under  very  trying  conditions,  which 
rc»|uirc  very  active  personal  effort, 
and  will  greatly  inrn-aso  ihcir  cf- 
ficiencv. 


A.n    X/ntisticil  Steam   Heating  De^f^n 


A  remarkable  example  of  steam 
heating  efficiency  under  adverse  condi- 
tions is  that  of  the  remodelle<l  heating 
system  in  the  six-story  building  at 
255  Atlantic  avenue,  Boston.  Mass. 
A  great  deal  of  ditficulty  ami  dis- 
comfort had  been  experienced  with 
this  installation  due  to  the  peculiar 
circumstances  under  which  it  was 
forced  to  operate.  The  solution  ar- 
rived at  was  i^robably  unique  for 
its  simplicity,  efi'ectivcness  and  the 
small  outlay  necessary  to  bring 
about  these  results. 

This  building  is  used  for  both  of- 
fices and  shops.  On  the  ground 
floor  considerable  space  is  devoted 
to  storage  of  various  heavy  and 
cumbersome  materials.  There  is  no 
steam  plant  and.  therefore,  the 
steam  necessarv  for  the  heating 
system  has  been  sunplicd  from  the 
power  plant  of  an  adjoining  build- 
ing. The  original  heating  outfit 
consisted  of  a  one-pipe  system  re- 
ceiving its  steam  supply  through 
pipes  laid  under  the  main  floor.  A 
considerable  part  of  the  latter  con- 
sists of  concrete  which  was  laid 
around   the  pipes.     From   the   first. 


trouble  was  experienced  with  the 
heating  system.  .Most  of  the  radia- 
tors are  of  the  wall  type  and  made 
up  of  a  great  many  sections  while 
others  are  merely  pipe  coils  run- 
ning around  the  walls  of  the  rooius. 
W  ith  such  long  radiating  units  of 
little  height  it  was  impossible  to 
obtain  sufficient  circulation  to  in- 
sure the  entire  surface  being  in  ac- 
tion. The  one-pipe  system  proved 
to  be  entirely  inade<|nate  to  fur- 
nish a  satisfactorv  amount  of  heat 
nnder  the  conditions  existing.  Xot 
only  was  it  impossible  to  make  the 
steam  circulate  throughout  the  ra- 
diators but  also  the  occupants  were 
constantly  annoyed  by  water  ham- 
mer and  of  course  the  buried  pipes 
under  the  first  floor  caused  trouble. 
Expansion  and  contraction  of  these 
pipes  cracked  the  surrounding  con- 
crete and,  in  addition,  it  was  im- 
possible to  get  at  them  for  repairs 
or  alterations.  To  make  matters 
worse,  leaks  were  not  long  in  de- 
veloping in  the  concrete-housed  pip- 
ing and  this  further  crippled  the 
heating  outfit. 

It  was  finallv  decided  to  abandon 
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the  one-pipe  system  and  to  apply 
a  vacuum  system  to  the  building, 
using  as  much  of  the  old  piping  as 
possible  in  order  to  avoid  expense. 
To  this  end,  the  old  air  pipes  were 
utilized  for  the  return  lines  of  the 
new  two-pipe  system,  although 
these  were  no  larger  than  |1'  in. 
and,  in  some  cases,  only  's  in.  The 
sui)ply  side  of  the  equipment  was 
left  unchanged,  but  on  the  dis- 
charge end  each  radiating  luiit  was 
e(|uipped  with  a  W  ebstcr  water 
seal  motor,  permitting  the  escape 
of  water  and  air  and  preventing  the 
passage  of  any  uncondenscd  steam 
from  the  radiator  into  the  returns. 
W'itii  this  system  a  positive  circula- 
tion was  secured  1j\  the  action  of 
the  water  seal  motor  combined  with 
a  vaciuim  pump  <»n  the  return  pii)e. 
In  making  over  this  inslallatiDU 
the  most  difficult  (|Ucstion  to  settle 
was  the  disposition  »»f  the  return 
pipes.  To  get  at  the  old  pipes  laiil 
in  the  floor  was  impossible  without 
a  much  greater  expense  than,  the 
job  warranted,  for  not  only  would 
it  ha\e  been  necessarv  to  chip  out 


the  concrete  in  which  these  pipes 
were  completely  buried,  but  on  top 
of  this  floor  were  superimposed 
tons  of  steel,  stored  there  by  some 
of  the  shops  in  the  building.  The 
expense  of  removing  all  this  stock 
anil  then  chipping  away  the  floor 
in  order  to  reach  the  pipes  or  to  lay 
new  ones  would  ha\  e  been  pro- 
hil)itive. 

At  length  it  was  suggested  to  run 
the  returns  of  the  entire  building 
on  the  ceiling  of  the  first  floor, 
some  13  ft.  above  the  ground  floor 
level,  and  to  lift  the  condensation 
from  the  radiators  on  the  first 
story  up  ti>  this  level  by  the  pull  of 
the  vacuum  ])ump.  This  course 
was  adopted  with  entire  success. 
The  return  pipe  from  each  main 
floor  radiator  was  run  vertically  to 
the  ceiling,  where  two  elbows  and 
a  nipple  served  to  connect  it  to  the 
ui>per  side  of  the  main  return  pipe 
which  was  run  horizontally  about 
()  in.  below  the  ceiling.  The  accom- 
panying ])hotograph  shows  a  radiator 
in  the  ground  floor  office  of  the  Edson 
Mfg.  Co.  having  a  by-passed  gauge 
glass  for  observing  the  lift  action,  and 
the  connection  of  the  return  riser  to 
the  main  return  line  at  the  ceiling. 
The  vacuum  pump,  located  in  the  ad- 
jacent power  house,  is  a  4"  x  6"  x  7" 
Knowles  single  vacuum  pump,  and 
maintains  a  vacuum  on  the  system  va- 
rying between  10  in.  and  15  in.  of 
mercury.  A  perfect  circulation  is  ob- 
tained with  the  lower  vacuum,  and  no 
diflicultv  has  been  experienced  with 
the  extraordinarily  high  lift  of  the 
main  floor  returns  or,  in  fact,  with 
any  part  of  the  heating  system. 
The  old  steam  pipes  still  remain 
buried  in  the  concrete  floor. 

The  heating  contractors  who  in- 
stalled the  present  layout  are  Whit- 
ten  &  Jackson,  Boston.  Mass. 


RETURNS    FROM     RADIATOR    0\    GROUND 

FLOOR.  AS  CONNECTED  TO  RETURN 

MAINS  ON  CEILING 


Fuel  Tests  with  House  Heating:  Boil- 
ers are  described  in  Bulletin  .11.  b}-  J.  M. 
Snodgrass.  assistant  professor  of  me- 
chanical ensfinering.  Engineering  Depart- 
ment Station,  issued  by  the  University  of 
Illinois.  The  bulletin  eives  the  results 
of  1.30  fuel  tests.  The  bulletin,  we  under- 
stand, may  be  had  on  application  to  the 
University  of  Illinois,  Urbana,  111. 
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A    'KenJersihle   X^eniilaiing  Syjiem  for  an 

A.  tidiio  rtu  m 

PLANT  INSTALLED  IN  THE  SUNDAY  SCHOOL  OF  THE  SOCTETV  FOR  ETHICAL  CUL- 
TURE. NEW  YORK 


A  comparatively  new  method  of  ar- 
ranging:!^ a  ventilating  system  so  that, 
by  the  turn  of  a  clamper,  it  may  be 
changed  from  a  downward  to  an  up- 
ward system,  or  I'ice  versa,  is  illus- 
trated in  the  accompanying  plans  of 
the  Meeting  House  and  Sunday 
School  Room  of  the  Society  for  Eth- 
ical Culture,  Central  Park  West  and 
Sixty-fiiurth  Street,  New  York. 

The  illustrations  show  the  reversing 
apparatus  in  detail,  as  well  as  its  lo- 
cation in  connection  with  the  system 
itself.  The  apparatus  is  arranged  to 
convey  the  air  supply  from  the  l)lower 
and  the  exhaust  air  to  the  exhauster 
in  the  following  manner: 


en  prtxflt  nfien  mat 


When  the  reversing  damper  is  set 
in  its  regular  position,  the  fresh  air 
supply  is  conveyed  from  the  blower 
through  the  reversing  ap|)aratus  to  the 
registers  and  screens  near  the  ceiling, 
and  at  the  same  time  the  cxliaust  air 
is  drawn  from  the  registers  near  the 
floor  through  the  reversing  apparatus 
ami  into  the  exhauster. 

When  the  damper  is  set  in  the  re- 
versed position,  the  air  (fresh  air  sup- 
ply) is  conveyed  from  the  blower 
through  the  reversing  apparatus  to  the 
registers  near  the  f1<x)r  (ordinarily 
the  exhaust  registers )  and  the  exhaust 
air  is  drawn  from  the  registers  and 
screens  near  the    ceiling     (ordinarily 
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PLAN    OF    PIPING    AND    TRENCHES    IN     I  ASEMENT    OF    .MEETING     HOUSE    AND    S!"NI'A>- 

SCHOOL,   SOCIETY   FOR   ETHICAL  CULTURE 
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SECTIONAL  ELEVATION,   MEETING   HOUSE  AND  SUNDAY  SCHOOL.  SOCIETY  FOR  ETHICAL 
CULTURE,   SHOWING   SCHEME  OF   HEATING   AND   VENTILATION 


28 


THE   HEATING   AND    VENTILATING   MAGAZINE 


PLAN    AND    ELEVATION    OF    PORTION    OF    BASEMENT.    CONTAINING    HEATING    AND    VEN- 
TILATING   APPARATUS.    MEETING    HOUSE    AND    SUNDAY    SCHOOL.    SOCIETY    FOR  ^ 

ETHICAL  CULTURE 
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HALF    PLAN    OF    MAIN    FLOOR,    MEETING    HOUSE    AND    SUNDAY    SCHOOL,    SOCIETY    FOR 
ETHICAL  CULTURE.   SHOWING   EXHAUST  AIR  OPENINGS  AT   ENDS  OF   SEATS 
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HALF     PLAN    OF     BALCONY    FLOOR.     MEKTING    HOUSE    AND    SLNDAY    SCH(JOL.    SOCIETY 
FOR   ETHICAL  CULTURE.   SHOWING   VENTILATING   SYSTEM 
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the  supply  outlets)  through  the  revers- 
ing apparatus  and  into  the  exhauster. 
The  scheme  is  similar  to  that  de- 
signed by  the  same  engineers  for  the 
New  Theatre,  New  York. 

The  building  is  heated  by  direct 
steam,  supplied  at  about  5  lbs.  press- 
ure from  the  present  school  building 
directly  adjoining  the  Sunday  School 
at  the  north  wall.  The  condensation 
returns  by  gravity. 

AH  of  the  pipe  mains  are  run  in 
trenches  on  the  basement  tloor.  The 
horizontal  return  mains  are  thus  run 
below  the  water  level  in  the  boilers, 
securing  a  sealed  return. 

The  ventilating  apparatus  provides 
for  a  tempered  fresh  air  supply  and 
e.xhaust  ventilation  for  the  auclitorium 
and  a  separate  system  of  air  supply 
and  e.xhaust  ducts  and  flues  for  the 
ventilation  of  the  basement,  arranged 
in  such  a  way  that  the  apparatus  may 


Sturtevant  type,  having  a  wheel  8  ft. 
in  diameter,  and  is  4  ft.  6  in.  wide. 
The  fan  for  exhaust  ventilation  is 
also  of  the  Sturtevant  type,  having  a 
blast  wheel  7  ft.  6  in.  in  diameter  and 
a  width  of  4  ft.  Both  fan  wheels  have 
curved  blades  and  are  enclosed  in  full 
steel-plate  housings,  extending  below 
the  floor  level.  All  the  blowers  and 
fans  are  driven  by  C.  &  C.  variable- 
speed  motors  built  especially  for  the 
purpose  by  the  Garwood  Electric 
Company. 

The  tempering  coil  for  the  8-ft. 
blower  has  15 15  sq.  ft.  of  heating  sur- 
face made  up  of  five  2-row  sections, 
1 1  ft.  wide  by  7  ft.  high,  making  a 
coil  10  rows  deep.  The  sections  are 
made  up  of  lY^-'m.  pipe  screwed  into 
separate  cast-iron  headers. 

Provision  is  made  in  the  casing  of 
tile  tempering  coils  for  the  future  in- 
stallation of  air  moistening  apparatus, 


A'VO  .^^i_,  /^O/V  A_//V//V<£'. 


DETAIL  OF  SCREEXED  HEATING  COILS  BEHIND  SEATS 


be  used  for  the  ventilation  of  either 
the  auditorium  or  basement. 

Included  in  this  apparatus  are  tem- 
pering coil  and  motors,  air  supply  and 
exhaust  fans  and  provisions  for  the 
future  installation  of  air  moistening 
pans.     The  air  supply  fan  is  of  the 


and  swinging  doors  in  the  casing  pro- 
vide access  to  the  sections  as  well  as 
to  the  air  moistener. 

As  will  be  seen  from  the  illustra- 
tions, the  reversing  apparatus  for  the 
ventilating  system  consists  of  a  heavy 
steel-plate  swinging  damper,  enclosed 
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in  a  reinforced  steel  casing.  The  dam- 
per can  be  operate*  1  by  hand  and  the 
operating  lever  is  ])rovided  with  lock- 
ing devices  for  clamping  the  damper 
in  either  position. 


Hygiene  of  the  Russell  Sage  Foun- 
dation, on  the  subject  of  ventilation, 
has  aroused  so  much  discussion  in 
engineering  circles  that,  at  our  re- 
quest, he  has  put  into  concrete  form 
that  j)ortion  of  his  remarks  which 
dwelt  on  the  matter  of  the  "air  en- 
velope" about  the  body. 

'*Our  feelings,"  said  Dr.  Gulick, 
"are  predominantly  related  to  so- 
calletl  mass  sensations,  the  sensa- 
tions of  the  body.  They  do  not 
come  from  the  organs  or  from  the 
bones,  but  from  the  skin.  The  skin 
is  the  physical  boundary  of  the  per- 
sonality.    In   rooms  where  the  air, 
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The  air  enters  the  downtakc  shaft 
near  the  >treet  level  and  is  drawn 
througli  cheese  cloth  filters  located  in 
a  gallery  fonning  a  fresh  air  cham- 
ber. After  passing  through  the  tem- 
pering C(m1  the  air  is  moistened  and 
tlows  through  duct-^  ti>  the  various 
outlets. 

riie  heating  system  is  controlled  by 
the  Johnson  system  of  temperature 
regulation. 

The  heating  plant  is  equipped 
with  the  Paul  vacuum  system. 

The  architect  of  the  building  is 
Roliert  D.  Kohn.  Xew  York,  and  the 
work  was  designed  by  Xvgren.  Ten- 
nev  &  Ohmes.  Xew  "^'<^^k.  The  heat- 
ing contractors  are  Raker.  Smith  & 
Co..  New  York. 


Ventilation  and  the  Body's  Air  Envelope 

The  recent  address  before  the 
Heating  and  Ventilating  Engineers' 
Society,  of  Dr.  T.uthor  H.  Gulick. 
director  of  the  Department  of  Child 


even  though  good,  is  stationary,  the 
blood-vessels  <^f  the  skin  are  dilated 
and  thus  the  skin  is  tlu.shed  with 
blood.  But  the  skin  should  not  be 
so  flushed  with  blood  at  a  time  when 
the  brain  must  be  flushed  with  blood 
in  order  to  do  its  work. 

"If  the  air  in  a  room  is  stationary, 
that  part  of  the  air  which  comes 
closest  to  the  body  becomes  en- 
meshed in  the  underwear  and  so  be- 
comes damp  and  warm.  In  the 
endeavor  to  reduce  the  temperature 
the  skin  starts  up  a  gentle  perspira- 
tion (because  evaporation  reduces 
heat)  and  the  body  is  enveloped  in 
a  warm,  moist  atmosphere  which 
produces  useless  perspiration,  the  air 
next  the  bofly  being  already  satu- 
rated. This  high  temperature  and 
excess  moisture  cause  great  restless- 
ness. It  is  not  because  school  chil- 
dren are  overworked  mentally,  but 
because  the  material  conditions  are 
such  as  to  demand  the  preponder- 
ance   of    blood    circulation    in    the 
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l^eripheral    parts   of   the   body,   that 
children  are  restless  in  school. 

■"Now,  open  all  the  windows  in  the 
schoolroom,  and  if  you  have  a 
plenum  system  and  do  not  want  to 
throw  the  children  into  paroxysms, 
open  all  the  windows  of  the  building 
at  once  and  lower  the  temperature 
as  much  as  possible  in  five  minutes. 
During  th<^se  five  minutes  have  the 
children  walk  up  and  down  so  fast 
that  they  will  not  catch  cold.  Then 
we  get  the  effect  of  cold  impinging 
against  the  skin.  The  layer  of 
damp,  moist  air  has  been  swept  away 
from  the  body  and  a  colder  layer  has 
taken  its  place  and  driven  the  blood 
from  the  surface  and  it  is  available 
again  for  the  brain.  This  all  shows 
that  there  are  other  features  in  ven- 
tilation that  are  just  as  important  as 
the  puritv  of  the  air." 


suit  in  the  water  being  blown  back 
until  the  water  accumulated  and  bal- 
anceil  it.  The  water  would  then 
have  to  rise  somewhat  higher  in  or- 
der to  flow  in  the  opposite  direction. 
This  head  of  water  becomes  more 
serious  in  pipes  of  small  size,  and 
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Friction  in  Steam  Pipes  When  Flow  of 

Steam  and  Condensation  Arc  in 

Opposite  Directions 

The  matter  of  fnclinn  in  .^team 
pipes  when  the  c<jndensation  is  flow- 
ing in  the  opposite  direction  to  that 
of  the  steam  was  discussed  by 
James  A.  Donnelly  at  the  recent  an- 
nual meeting  of  the  Heating  En- 
gineers' Society. 

Referring  to  the  illustration.  Mr. 
Donnelly  stated  that  "if  the  steam 
is  flowing  in  the  pipe  in  the  direction 
of  the  arrow,  and  the  condensation 
is  coming  in  the  opposite  direction. 
Ave  expect  a  reasonable  pitch  in  the 
pipe.  That  is  probably  somewhat 
exaggerated  in  the  drawing.  But  it 
is  possible  to  figure  very  closely  the 
"head  of  water  which  must  be  main- 
tained at  Point  .\  in  order  to  balance 
the  velocity  head  of  the  flow  of 
steam. 

"This  is  a  verv  nice  illustration  of 
the  conversion  of  a  velocity-head  of 
.steam  into  a  static-head  of  w^ater. 
Tor  instance,  if  the  velocity-head  is 
is  i6  feet  per  second,  which  is  higher 
than  one-pipe  radiator  practice,  the 
"head  of  water  at  Point  A  necessary 
to  balance  the  velocity-head  at  the 
"bottom  would  be  about  0.03  inches. 
A  smaller  head  of  water  would  re- 
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DIAGRAM    SHO\VI.\G     FRICTION    IN    STEAM 
PIPES 

much  more  serious  with  higher  ve- 
locities. 

"With  a  velocity  of  32  feet  a  sec- 
ond, it  is  0.12  inches;  with  64  feet 
a  second,  which  is  not  getting  up 
very  high,  it  is  0.48  inches;  with 
128  feet  a  second,  which  is  quite 
high,  it  is  almost  2  inches — 1.92 
inches.  That  would  be  the  minimum 
height  of  the  condensation  which 
would  balance  the  velocity-head  of 
the  steam  in  the  opposite  direction. 

"To  my  mind,  one  of  the  most 
necessary  things  to  know  in  connec- 
tion with  circulating  steam  is  what 
these  velocities  should  be  for  dif- 
ferent-sized i)ipes,  and  to  know  the 
sort  of  drainage  we  are  getting,  to 
know  when  the  condensation  is  be- 
ing blown  up  the  riser  and  to  know 
when  the  condensation  is  really 
running  back. 

'T  have  visited  plants  where  the 
specifications  read  that  the  water  of 
condensation  should  run  back 
against  the  flow  of  steam  where  the 
water  did  not  run  back  at  all,  but 
was  carried  in  the  opposite  direction 
to  some  drip  point." 


The  preliminary  plans  for  the  Panama- 
California  Exposition,  to  be  held  in  San 
Diet^o.  Cal.,  in  1915,  indicate  that  the 
exposition  buildings  will  present  a  con- 
crete idea  of  the  whole  art  of  Spanish 
Colonial  architecture.  The  exposition 
management  has  retained  Bertram  G. 
Goodhue,  of  Boston,  as  architect,  and 
has  also  secured  the  services  of  three 
of  the  foremost  exposition  builders  in 
the  country  to  create  the  "Mission  City" 
that  men  have  dreamed  of  for  300  years. 
Ground  will  be  broken  in  July  of  this 
year  for  the  first  of  these  exposition 
buildings. 
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THE  past  month  has  been  marked 
by  a  notewortliy  imi)etus  to  the 
cause  of  compulsory  legislation.  In- 
diana has  svvun^  into  line  witli  a  sat- 
isfactory ventilation  law  relating  to 
school  houses.  Kansas  has  just 
passed  an  equally  satisfactory  law  em- 
bracing the  ventilation  of  public  build- 
ings, including  churches,  moving  pic- 
ture show  buildings  and  similar  quar- 
ters. The  New  York  legislature  has 
now  before  it  a  factory  and  workroom 
ventilation  bill  which,  it  is  said,  has 
a  good  chance  for  passage  and  which 
is,  under  the  circumstances,  a  fairly 
satisfactory  measure.  Finally,  in 
New  York  City,  Mayor  Gaynor  has 
just  appointed  a  commission  on  mov- 
ing picture  shows,  which,  we  are  able 
to  state,  will  devote  particular  atten- 
tion to  the  sanitation  of  such  places, 
with  special  reference  to  their  proper 
ventilation. 
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F       unsettled       trade       conditions 
amount    to    anything    in    bringing 


together  the  affected  interests,  the 
forthcoming  convention  of  master 
^team  and  hot  water  fitters  in  Chi- 
cago May  39-June  I  has  an  extra- 
ordinary opi>jrtunity  to  distinguish  it- 
self in  the  furtherance  of  the  associa- 
tion idea.  Chicago  has  been  for  some 
time  in  the  grip  of  a  bitter  strike  or, 
more  proi^erly,  hold-uj).  in  which  the 
contending  parties  are  the  United  As- 
sociation of  Plumbers  and  the  Interna- 
tional Association  of  Steam  Fitters. 
In  this  (|uarrel.  in  which  the  employ- 
ers have  no  part,  the  plumbers'  asso- 
ciation apiK'ars  to  be  the  aggressor  in 
seeking  to  force  the  amalgamation  of 
the  steam  fitters'  with  its  own  as- 
sociation. \'iolence  has  already 
marked  the  so-called  strike  and  has 
led,  moreover,  to  sympathetic  strikes 
in  other  lines  in  an  endeavor  to  sus- 
tain or  break,  as  the  case  may  be,  the 
steamfitters'  union.  Several  of  Chi- 
cago's iini)ortant  buildings,  now  un- 
der construction,  are  tied  up  as  a  re- 
sult of  this  peculiar  lalx)r  war  and, 
at  this  writing,  the  end  is  not  yet  in 
sight. 

All  who  have  had  experience  in  as- 
sociation work  will  recognize  at  once 
the  powerful  argument  afforded  by 
such  an  object  lesson  for  promoting 
closer  relations  among  the  employers. 
That  the  employers  in  Chicago  have 
heeded  the  danger  signal  is  noted  in 
the  increased  membership  of  their  lo- 
cal association.  We  believe  that  the 
display  of  wise  statesmanship  would 
pave  the  wav  for.  if  not  actually  bring 
about,  the  affiliation  of  the  Chicago 
master  fitters  with  the  national  asso- 
ciation at  this  time.  In  any  event,  it 
is  easv  to  surmise  that  the  conditions 
described  will  lead  to  a  distinctly  for- 
ward movement  on  the  part  of  the 
master  fitters  of  Chicago  and  of  the 
Middle  West. 
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Central  Station  Heating 

2 — RATES 

By  Byron  T.  Gifford 

{This  scries  of  articles  commenced  in  the  .Ipril  issue  zt^itli  a 
discussion  of  Pipe  Line  Losses. ) 

It  is  this  subject  that  affects  the  inconie  of  the  heating  plant, 
but  the  inconie  is  not  directly  proix)rtional  to  the  rate  charged  for  the 
service,  neither  is  it  universally  proportional  to  the  rate.  In  fact, 
the  rate  we  want  is  that  which  will  give  us  the  largest  net  earning 
per  dollar  invested,  and  at  the  same  time  serve  the  greatest  number 
of  people  in  a  community,  for  we  must  not  get  away  from  the  fact 
that  a  central  station  heating  plant  is  a  public  utility,  which  means  a 
public  servant. 

L'p  to  th.e  present  time  public  utility  commi^sio^s  have  not 
hande<l  down  any  noted  decisions  relative  to  central  station  heating 
rates,  but  it  is  only  a  matter  of  time  before  tiiis  subject  will  be  given 
careful  consideration  by  the  commission-;  and  then,  if  not  l)efore, 
the  subject  of  rates  on  heating  will  be  standardized. 

There  are  at  this  time  two  different  methods  used  in  charging 
for  service, 

( 1 )  Meter  basis. 

(2)  Flat  rate  basis. 

The  Hat  rate  basis  is  subdivided  again  into  two  methods, 

(1)  S(|uare  foot  of  ratliation  basis. 

(2)  Cubic  foot  of  contents  basis. 

There  are,  of  course,  advocates  for  each  method.  The  writer  knows 
of  one  large  heating  company  which,  after  being  on  a  meter  basis, 
took  out  all  meters  and  charged  on  a  per  square  foot  of  radiation 
basis,  because  it  claimetl  that  it  took  t<3<:)  much  time  and  money  to 
watch  the  meters  and  adjust  the  bills  each  month.  This  trouble,  it 
seems  to  the  author,  could  have  been  obviated  by  careful  installa- 
tion and  inspection  of  the  meters.  There  will  l>e  without  doubt  many 
improvements  in  the  steam  meters,  or  rather  in  the  method  of  using 
them.  Also,  a  meter  will  be  devised  that  will  measure  hot  water 
heating  service,  but  at  present  the  flat  rate  is  the  only  practical  rate 
for  hot  water  service. 

It  is  not  the  intention  of  the  author  to  advocate  either  method, 
as  against  the  other,  but  rather  to  take  for  granted  that  both  have 
come  to  stay,  as  is  undoubtedly  the  case,  and  point  out  wherein  the 
net  results  are  affected  by  the  rate  to  be  charged  in  either  case. 

In  any  steam  heating  franchise  granted  in  these  days,  the  mu- 
nicipality will  and  should  demand  that  the  rate  be  stated  plainly,  and, 
in  such  a  franchise,  both  meter  and  flat  rates  should  be  given,  for 
the  benefit  of  the  company,  as  well  as  for  the  benefit  of  the  city ; 
for  the  company,  because  at  some  time  it  might  be  necessary  to 
serve  consumers  on  either  basis  or  both  bases,  and  for  the  city, 
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because  it  allows  the  consumer  the  choice  of  either  system.  The 
rates  in  this  event  should  be  equally  equitable  to  both  the  consumer 
and  the  company. 

Some  consumers  would  rather  pay  more  money  per  year,  and 
know  what  they  are  to  pay,  than  to  be  disappointed  each  month  with 
a  bill  that  they  will  invariably  think  is  too  high,  and,  on  the  other 
hand,  there  will  be  many  consumers  who  will  want  the  meter  basis 
so  that  they  can  save  money.  Under  any  condition  the  consumer 
must  be  satisfied,  and  both  methods  are,  therefore,  advisable. 

In  a  hot  water  heating  franchise  the  meter  rate  is  not  necessary, 
because  there  are  no  meters  on  the  market.  When  they  do  come, 
they  will  probably  be  the  heat  unit  meter,  and  in  that  event  i,ooo,cxx> 
B.T.U.  would  be  the  logical  basis  of  charge. 

On  a  meter  basis  for  steam  heating,  looo  lbs.  of  steam  is  the 
basis  of  charge. 

On  a  meter  basis  for  hot  water,  i,ooo,ckx)  B.T.I',  will  probably 
be  the  basis  of  charge. 

On  a  flat  rate  basis  for  hot  water  or  steam  heating  the  charge 
per  annum  or  per  season  is  cither  per  s(|uare  foot  of  radiation  or 
per  i,ooo  cu.  ft.  of  space  heated. 

When  the  charge  per  square  foot  of  radiation  is  used  as  a  basis 
it  should  be  stated  clearly  that  it  is  the  radiation  required  to  heat 
the  building  and  not  the  radiation  that  is  set  in  the  building.  The 
required  radiation  is  the  amount  necessary  to  set  so  that  the  company 
can  guarantee  to  maintain  a  comfortable  temperature. 

The  rules  for  figuring  these  requirements  should  be  plainly  set 
out  and  should  be  rules  that  have  been  found  reliable.  The  com- 
pany should  not  be  obliged  to  serve  any  building  that  is  not  equipped 
with  at  least  the  required  amount  of  radiation.  For  if  it  did,  it 
could  not  give  satisfaction  and  that  would  be  suicidal  for  the  com- 
pany and  disagreeable  to  ever>'one  concemed.  The  question  has 
been  asked  many  times.  "Why  do  you  require  that  I  set  a  radiator 
in  the  guest's  bed-room?  We  never  use  it  and  don't  want  it  heated. 
We  always  have  the  door  to  this  room  closed,"  etc.  It  is,  however, 
very  easy  to  open  the  door  and  "take  the  chill  off  this  room,"  and 
while  doing  it  take  the  heat  away  from  the  rest  of  the  house  or  take 
the  heat  away  from  the  heating  company  without  paying  for  it.  One 
is  as  bad  as  the  other.  For  that  reason  all  rooms  in  the  building 
should  be  equipped  with  the  proper-sized  radiators  or,  at  least,  the 
building  should  contain,  in  total,  the  required  amount  of  radiation 
and  the  consumer  should  pay  for  the  full  requirements  even  though 
he  does  shut  his  bedroom  radiator  off  at  night,  for  in  the  morning, 
when  he  turns  it  on,  he  demands  the  capacity  at  the  plant  and  in  the 
mains  to  furnish  that  heat,  and  the  company  is  reserving  capacity 
in  its  mains  and  in  its  station  to  take  care  of  him  at  all  times.  In 
other  words,  he  demands  a  certain  service  that  must  be  in  reserve 
for  him  and  for  that  reason  he  should  not  object  to  pay  for  it  at  a 
reasonable  price. 
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With  the  flat  rate  per  square  foot  basis,  thermostatic  control  is 
ahnost  essential  to  good  operation  and  economical  use  of  heat  in 
the  residences  and  buildings.  With  its  use  a  more  even  distribution 
of  heat  is  obtained  over  the  entire  heating  system  and  an  even  tem- 
perature will  be  assured  to  all  consumers.  This  device  also  saves 
the  waste  of  heat  and  allows  a  lower  rate  to  be  charged  for  what  is 
better  service.  There  is,  therefore,  a  twofold  advantage  in  using 
thermostatic  control,  and  it  accrues  to  the  interest  of  the  consumer 
as  well  as  to  the  company,  on  a  flat  rate  basis. 

The  flat  rate  basis  charge,  of  so  much  per  thousand  cubic  feet 
of  space,  is  not  as  equitable  as  the  per  square  foot  of  radiation  basis. 
For  each  and  every  looo  cu.  ft.  of  contents  do  not  require  the  same 
amount  of  heat,  owing  to  the  difl'erence  in  location  and  difterence  in 
use.  For  instance,  lOOO  cu.  ft.  in  a  corner  drug  store  recjuires  more 
heat  at  zero  outside  than  doe^  locx)  cu.  ft.  in  a  dentist's  office  at 
zero  outside.    This  method  is  not  used  very  much  at  the  present  time. 

Meter  rates  should  be  baseti  cither  on  what  it  actually  costs  to 
give  the  service,  plus  a  profit  which  is  fair  and  equitable,  or,  if  this 
information  is  not  available,  the  rates  can  he  based  upon  data  from 
other  towns  of  similar  conditions,  relative  to  outside  temperature, 
price  of  fuel,  cost  of  construction,  etc.  Under  any  condition,  the 
company  or  the  city,  if  a  franchise  is  being  granted,  could  afl'ord  to 
consult  a  central  station  heating  engineer  and  get  his  report  on  the 
proposition. 

Fifty  cents  per  thousand  pounds  of  steam  condensed  is 
approximately  equal  to  fifty  cents  per  1,000,000  B.T.U.,  assuming 
I  lb.  of  steam  to  liberate  1000  B.T.U.,  when  condensing  in  a  heating 
system. 

The  cost  to  the  company  to  give  heating  service  is  made  up  of 
the  following  items,  which  should  be  figured  on  a  basis  of  1000  lbs. 
of  steam  generated  or  a  multiple  of  that  quantity. 

Taxes  and  insurance. 

Fuel. 

Water. 

Supplies. 

Repairs  and  renewals. 

Labor. 

Depreciation  based  on  cost  of  generating 

station  and  machinery. 
Taxes  and  insurance. 
Line  loss  in  pounds  of  steam. 
Labor. 

Repairs  and  renewals. 
Depreciation    based    on   cost   of   distrib- 
uting system. 

General,  pro  rated  into   j  Management,  general  expenses,  and  fixed 
above  two.  (  charges. 

In  figuring  on  a  new  plant  these  costs  should  be  figured  for  the 
conditions  under  consideration  and  a  careful  study  of  these  condi- 
tions should  be  made. 


Generating  cost.  ^ 


Distribution  cost.  "^ 
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The  cost  of  hot  water  heat  is  computed  the  same  way  as  for 
steam  except  the  basis  of  figuring  is  per  i,ooo.cxx)  B.T.U.  generated. 

The  flat  rate  charged  for  steam  or  hot  water  per  square  foot  of 
radiation  per  season  is  l>ased  upon  tlie  average  number  of  heat  units 
given  off  by  the  radiatitm.  phis  that  given  off  by  the  pipe  Hne,  phis 
that  given  off  by  the  pilling  in  the  buihhngs,  which  is  approximately 
5  percent,  in  the  first  case,  in  a  well  constructed  pipe  line,  and  5  per 
cent,  in  the  second  case,  if  the  pipes  are  covered. 

Take,  for  example,  a  city  with  an  average  temperature  of  40°  F. 
during  the  heating  season.  Average  tcmiK-rature  of  bui]ding= 
70°  F.  Average  temperature  of  circulating  water  in  ra<liator  (aver- 
age wind),  140°  (180°  schedule);  difference  in  temperature  be- 
tween room  and  radiator,  70°  1-".  Ti.T.r.  emitted  per  s(|uare  foot 
per  hour  =  1.65  X  70  =  1 15.5  B.T.U.  plus  10  j)er  cent.  (  5  -f  5)  for 
line  and  piping  loss  =  127  I5.T.U.  per  hour. 

.\  heating  season  from  Octol)er  i  to  May  15  i^  e<|ual  to  22y  days 
or  554H  hrs.  5548  hrs.  is  the  total  number  of  hours  in  the  average 
heating  season,  but  there  are  about  350  hrs.  during  the  average 
season  that  heat  is  not  needed,  and  for  that  reason  5200  hrs.  can 
be  considered  as  the  average  heating  hours  in  a  season. 

52(X)  X  127  =  660.400  r..T.l'.  per  season,  including  line  and 
f)iping  loss. 

5200  X  121.2  =  630.300  B.T.I',  per  season  used  in  a  building, 
provided  each  square  foot  of  radiation  is  so  set  and  figured 
as  to  emit  an  average  of  12 1.2  B.T.l'.  per  hour. 

Now  we  can  see  that  the  cost  of  this  service  depends  entirelv, 
if  on  the  flat  rate  basis,  uixm  the  numl)er  of  B.T.l'.  emitted  by  the 


3«6 


CEILING    10' 


Dal*-; 

U  In.  brick  waU 
Good  wmiljw  ruiutractioa 
Kuuiu  abuTe  beat«d 
Room  below  b«at«(i 
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FK;.    1   TVPICVL  ROOM    IN    10-ROOM   HOUSE  AS  USED  IN  CALCULATIONS 

radiator  per  hour.  There  is  another  feature  that  enters  into  this 
calculation  that  materially  affects  the  result.  The  amount  of  heat 
given  off  by  the  radiator  is  directly  proj)ortional  to  the  amount 
needed  to  heat  the  room  or  building  in  which  it  is  placed,  provided, 
of  course,  that  thermostatic  control  is  usefl,  for  when  the  room  is 
up  to  its  required  temperature  the  supply  of  heat  will  be  shut  off 
and  the  heat  unit  consumption  reduced.    To  check  this  vearlv  B.T.U. 
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consumption,  assume  a  loroom  house  with  each  room  the  same  as 
shown. 

B.T.U.  required  per  hour  = 

10  X  lo  X  lo  X  30 
Cubic  contents  ^ =:    600 

(ilass  surface    =  2  (3  X  6)  X  34  ==  1-224 

Exposed  wall 

surface         =(   (  20  X  10 )  — 36)  X  9  =  1476 


3200  B.T.U. 
Exposure         320 


3520  B.T.U. 

Kadiation  re(|uired  for  this  room  for  — 10°  F.  would  be  in  C.  S. 
hot  water  (>o  s(|.  ft.,  and  assuming  115.5  r>.T.U.  per  square  foot  per 
hour  we  would  have  a  B.T.U.  consumption  of  Ck/x),  which  shows 
that  about  50  per  cent,  of  the  time,  at  a  temperature  outside  of  40° 
P.,  the  radiator  would  be  shut  off,  if  thermostatic  control  is  used. 

5200  (  hours  )  X  3520  B.T.U..  60  s(|.  ft.  radiation  =  304,720 
B.T.LI.  per  s(|.  ft.  per  season. 

At  the  rate  of  50c.  j)er  i. 000.000  B.T.U.  the  consumption  would 
cost  about  15.25c.  jilus  5  per  cent,  jiipinp^  loss  or  about  i6c.  per 
s<|uare  foot. 

It  should  not  be  considered  that  thermostatic  control  will  save 
50  per  cent,  of  the  average  heat  consumption,  for  it  will  not,  due  to 
the  fact  that  the  consinncr  will  shut  off  the  radiators  part  of  the 
time  if  the  tcmi^'rature  of  the  building  gets  too  high  and,  on  the 
other  hand,  the  occupants  will  demand  fresh  air.  even  with  thermo- 
static control,  and  will  ojien  the  window.  .Alx)ut  30  per  cent.,  the 
author  believes,  can  be  -aved  this  way  and.  in  addition,  a  more  even 
and  deliglitful  service  can  be  rendered  to  the  consumer.  In  addi- 
tion, therefore,  to  the  above  16c.  we  must  add  about  40  per  cent,  or 
aliout  6c..  which  will  bring  our  cost  to  the  consumer  up  to  22c.  per 
foot  per  season,  if  we  assume  the  selling  price  to  be  equal  to  50c. 
per  1,000.000  B.T.I".,  and  this  price  has  been  assumed  here  only  for 
comparison  and  not  as  any  standard. 

The  Wisconsin  Railroad  Commission,  in  its  reports.  Vol.  2,  page 
302.  states  that,  with  coal  at  .'^2.00  per  ton,  exhaust  steam  could  be 
sold  at  50c.  per  1000  pounds  safely;  that  is.  with  a  secure  profit, 
but  it  also  states  that  where  live  steam  is  sold  there  would  be  small 
profits  unless  large  quantities  of  steam  were  sold. 

The  cost  to  the  company  should  be  analyzed  and  compiled  care- 
fully. This  will  be  taken  up  in  detail  under  "Operation  and  Man- 
agement." 

Whether  on  a  flat  rate  or  a  meter  rate,  the  amount  of  radiation 
set  and  the  amount  required  are  important  for  the  management  of 
a  heating  plant  to  know  and  a  record  of  this  data  should  be  kept  on 
file  in  the  office  of  the  company. 

In  making  a  rate  for  service  per  season  it  is  desirable  to  know 
the  percentage  of  heat  used  in  any  one  month  during  the  heating 
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season  for  two  seasons :  First,  the  collections  are  often  made 
monthly ;  second,  it  sometimes  happens  that  a  credit  or  debit  is  given 
for  certain  months  during  the  season,  when  tiie  service  is  started  or 
stopped  in  mid-season.  The  following  table  will  be  useful  in  this 
connection  : 

Heat  Consumption  Table 

Heat  used  up  to  (Jet.  31 6% 

From  Oct.  31  to  Nov.  30 12% 

From  Nov.  30  to  Dec.  31 18% 

From  Dec.  31  to  January  31 21% 

From  Jan.  31  to  Feb.  j8 19% 

From  Feb.  2^  to  March  31 13% 

From  March  31  to  April  30 8% 

From  April  30  to  May  15 3% 

100% 

The  following  division  is  used  extensively  in  flat  rate  con- 
tracts and  is  easily  remembered  by  the  consumers. 

5%  of  contract  price  payable  October  i. 

15%  of  contract  price  payable  November  i. 

20%  of  contract  price  payable  December   i. 

20%  of  contract  price  payable  January  i. 

20%  of  contract  price  payable  February   i. 

15%  of  contract  price  payable  March   i. 

5%  of  contract  price  payable  April   i. 

This  gives  the  boating  company  its  money  partially  in  advance, 
but  is  no  hardship  to  the  consumer  because,  as  a  rule,  if  he  operates 
his  own  furnace  or  boiler,  he  buys  his  coal  in  the  summer  and  p>ays 
for  it  long  before  he  uses  it;  therefore,  paying  on  the  above  schedule 
allows  him  to  pay  his  heating  bill  in  several  installments  during  the 
season. 

It  is  often  necessary-  to  pro  rate  a  heating  bill,  and  for  that  the 
following  table  has  been  made  from  the  alx)ve  heat  consumption 
table: 

Table  of  Heat  Consumption  for  Pro-Rating  Heating  Charges  on  Flat  Rate 

Assuming  Oct.  i  as  the  start  of  the  season. 
.\ssuming  May  25  as  the  close  of  the  season. 
For  each  day  in  October  6/31%  =0.194% 

For  each  day  in  November  I2'30%=:0.  40% 
For  each  day  in  December  iS  3i%=o.  58% 
For  each  day  in  January  21/31%  =0.677% 

For  each  day  in  Februar}-  19/28%  =  0.678% 
For  each  day  in   ^farch  13/31%  =  0.417% 

For  each  day  in   April  8/30%  =  0.267% 

For  each  day  in  May  3/i5%  =  O-  20% 

As  an  example,  assume  that  a  building  requiring  1000  sq.  ft. 
of  steam  radiation  at  40c.  per  square  foot  per  season  was  connected 
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Xovember  21.  What  will  the  bill  be  for  heating  on  the  30th  of 
Xovember  and  for  the  balance  of  the  season?  From  the  table,  we 
find  that  0.4%  is  the  proportion  of  the  annual  charge  for  each  day 
in  Xovember.  For  nine  days  in  Xovember  the  bill  would  be 
9  X  0.4  =  Z-^V*^  ^^  S400.00  =  $14.40.  For  the  balance  of  the  sea- 
son the  bill  would  be  82^0  of  $400.00  =  $328.00  plus  $14.40  = 
$342.40. 

After  a  building  is  once  connected  for  a  season  it  is  bad  policy 
for  the  heating  company  to  allow  a  consumer  to  discontinue  the 
service  for  a  short  time  with  a  full  rebate,  because  of  the  fact  that 
the  company  has  invested  its  capital  in  the  service  lines  and  mains 
t(j  serve  this  consumer  and  the  company  must  also  reserve  capacity 
in  its  mains  antl  station  to  serve  this  consumer,  when  he  again  wants 
the  service.  This  is  often  asked  of  a  heating  company  when  a  con- 
sumer is  going  away  for  a  month  or  six  weeks.  If  the  consumer  is 
on  a  meter  basis  this  condition  can  be  handled  by  means  of  a  min- 
inumi  charge,  but  on  the  flat  rate  basis  the  better  and  more  equitable 
thing  to  do  is  to  disconnect  50  per  cent,  of  the  radiation  and  charge 
full  rate  for  the  remaining  50  per  cent.  If  the  consumer  is  wise  he 
will  leave  his  hou>e  heated  thoroughly  while  away,  because  of  the 
fact  that  less  damage  will  be  <lone  to  the  plumbing  if  the  house  is 
heated  in  cold  weather  and  his  furniture  and  woodwork  will  be 
better  preserved  in  an  even  tempeniturc. 

Assume,  now.  that  on  February  17  the  building  above  men- 
tioned was  to  be  closed  up  and  approximately  50  per  cent,  of  the 
radiation  disconnected,  leaving  560  sq.  ft.  connected.  This  condi- 
tion continued  until  April  10.  when  the  owner  returned  and  all  radia- 
tion was  again  connected.     What  credit  should  be  allowed? 

An>-wer : — 

560  feet  X  40  =  $224.00  per  year. 

From  table : — 

1 1  days  in  February     =  1 1  X  0.678%  =    7.458% 
31  days  in  March  =  31  X  0.417%  =  13.000% 

10  days  in  April  =  10  X  0.267%  =    2.67  % 


Percentage  of  season  that  the  credit  is 

allowed  on  23.12^ 

23.128%  of  $400.00  =$92.51 

2T,.\2^'yc    of   224.00  =  51.80 


$40.71 

The  author  advises  that  never  more  than  50  per  cent,  of  the 
radiation  be  disconnected  and.  whenever  any  radiation  is  discon- 
nected, the  heating  guarantee  should  be  discontinued  by  the  heating 
company. 

The  "Ready  to  Serve"  or  "Maximum  Demand"  theory  of  charge 
in  connection  zcith  the  use  of  meters  is  a  very  equitable  ivay  of  charg- 
ing and  is  one  that  is  rapidly  coming  into  favor.  This  method  will  be 
discussed  in  the  next  paper,  ivhich  will  appear  in  the  June  issue. 
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The    Weather  J^or  April,  1911 


New 
York 


Highest  temperature,  degrees  F 

Date  of  highest  temj)erature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F 

Date  of  greatest  daily  range 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

Mean  temperature  f<3r  month,  degrees  F 
Normal  mean  temp,  this  month,  deg.  F.| 

Total  rainfall,  inches 

Total  snowfall,  inches 

Normal  j)recipitation,  this  month,  inches 

Total  wind  movement,  miles 

Average  hourly  wind  vel<Kitv,  miles..  .  . 
Prevailing  direction  of  wind.    • 

Number  of  clear  days 

Number  of  partly  cloudy  days. 

Number  of  chni  ly  days 

Number  of  days  on  which  rain  fell 

Number  of  days  on  which  snow  fell.  .  .  . 
Snow  on  ground  at  end  of  month,  inches. 
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Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United 
States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  Enes  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  A.M.  and  8  P.M. 

S — clear.  P  C — partly  cloudy.  C — cloudy,  R — rain.  Sn — Snow. 

Arrows  fly  with  prevailing  direction  of  wind 
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New  Ventilation  Law  in  Kansas 
Kansas  has  joined  the  growing  ranks 
of  the  compulsory  ventilation  law  States, 
by  passing  a  measure  requiring  the 
proper  ventilation  of  theatres,  picture 
shows  and  other  public  buildings,  includ- 
ing churches. 

The  new  law  is  called  a  "Fire-Escape 
Inspection  and  Theatre  Ventilation 
Law,"  and  is  to  be  found  in  Chapter  197, 
Laws  of  191 1,  entitled  "An  Act  to  pro- 
vide for  better  protection  of  the  health 
and  safety  of  "cople  who  assemble  in 
public  halls,  public  houses  of  entertain- 
ment, theatres  and  places  of  amusement, 
tenement  houses,  apartment  houses, 
rooming  houses  and  other  places,  and 
regulating  the  same  and  providing  penal- 
ties for  the  violation  thereof,  and  repeal- 
ing Chapter  149,  Ses>ion  Laws  of  1909." 
The  law  was  approved  March  14,  191 1, 
and  published   March  j~,   igii. 

That  part  relating  ti)  ventilation  is  con- 
tained  in   the   following   sections: 

VENTILATION    OF    THEATRES    AND    PICTURE 
SHOWS 

Sec.  4.  It  shall  be  unlawful  lOr  tiie 
owner,  proprietors  or  lessee  to  operate 
any  theatre,  picture  show  or  place  of 
amusement  in  any  structure,  room  or 
place  in  the  State  of  Kansas  which  struc- 
ture, room  or  place  is  capable  of  con- 
taining fifty  or  more  persons  unless  the 
system  of  ventilation  is  capable  of  sup- 
plying at  least  30  cu.  ft.  of  fresh  air  per 
minute  for  each  person  therein. 

VENTILATOR    FANS — BOOTHS    FOR    PICTURE    MA- 
CHINES— ELECTRIC    WIRING 

Sec.  5.  .Ml  such  structures,  rooms  or 
places  used  for  the  purpose  mentioned  in 
section  4  of  this  act  having  less  than  500 
cu.  ft.  of  air  space  for  each  person,  and 
all  rooms  having  less  than  jooo  cu.  ft. 
of  air  space  for  each  person  in  which  the 
outside  window  and  door  area  used  for 
ventilation  is  less  than  one-eighth  of  the 
floor  area,  shall  be  provided  with  a 
draught  fan  or  other  artificial  means  of 
ventilation  installed  so  as  to  force  the 
stagnant  air  outward  from  said  structure, 
room  or  place.  In  the  end  of  the  room 
opposite  said  fan  an  inlet  ventilator  shall 
be  provided  of  sufficient  size  to  admit  the 
required  amount  of  fresh  air  as  provided 
in  section  4  of  this  act.  .-Ml  booths  used 
for  moving  picture  machines  shall  be 
made  of  galvanized  sheet  iron  of  not  less 
than  20  H.  W.  gage,  or  '4-in.  hard  as- 
bestos board,  securely  riveted  or  bolted 
to  angle  iron  frame  (of  not  less  than 
ixlx'a  in.  anele  iron,  properly  braced), 
or  equivalent  fire  resisting  material.  .\ 
not  less  than  6-in.  diameter  ventilating 
pipe  shall  be  used  as  an  exhaust  for  the 
hot  air  generated  in  operating  the  ma- 
chine. All  electric  wiring  shall  be  in  ac- 
cordance with  the  National  Rlectrical 
Code. 


In>pection  is  to  be  made  at  least  once 
every  six  months,  and  failure  to  comply 
with  the  law  makes  the  proprietor,  lessee 
or  manager  subject  to  a  fine  of  $10.00  per 
day  fur  such  failure. 

State  Superintendent  of  Building  In- 
>pection  \V.  L.  A.  Johnson  is  sending  out 
copies  of  the  new  law,  which  provides 
that  30  cu.  ft.  of  fresh  air  per  minute 
must  be  furnished  for  eacli  person  in  tlie 
building,  .\ccompanying  the  law  is  a  set 
of  rules  devised  by  the  State  Superin- 
tendent to  assist  those  concerned  in  ful- 
I'llling  the  requirements  of  the  law.  The 
rules  are  as  follows: 

"I.  With  natural  ventilation  by  doors 
and  windows,  under  normal  conditions 
and  at  normal  temperature,  the  velocity 
of  air  travel  is  estimated  to  be  from  30  to 
60  ft.  per  minute,  where  the  exhaust 
equals  the  intake  in  area. 

"2.  With  natural  ventilation  by  ven- 
tilating flues  and  chimneys  under  normal 
conditions,  the  velocity  of  air  travel  is 
estimated  at  ,JOO  to  300  ft.  ])er  miinite. 
The  velocity  of  air  travel  through  ven- 
tilators in  ceilings  will  range  about  100 
to  150  ft.  per  minute. 

"3.  Small  power  fans,  placed  in  win- 
dows or  openings  in  walls,  will  give  a 
force  velocity  of  air  travel  from  800  to 
(>oo  ft.  per  minute,  where  the  fans  com- 
pare reasonably  well  with  the  size  of  the 
openings. 

■4.  The  velocity  in  number  of  feet  of 
air  travel  per  minute  multiplied  by  the 
nimiber  of  stjuare  feet  of  area  of  open- 
ings used  for  ventilation  will  give  the 
volume  of  air  in  cubic  feet  that  will  pass 
through  the  opening  per  minute. 

■5.  To  determine  the  rcquirerl  amount 
of  artificial  ventilation,  multiply  the 
number  of  seating  capacity  by  thirty  and 
from  this  amount  subtract  the  number  of 
cubic  feet  of  air  obtained  per  minute 
from  natural  ventilation  as  per  rules  i 
and  2.  The  remainder  will  be  the 
amount  of  air  in  cubic  feet  to  be  supplied 
by  fans  or  otherwise." 

One  of  the  things  cautioned  against  in 
ventilating  is  the  "short  circuiting"  of 
air. 

"Raffle"  boards  for  the  breakage  of 
drafts  also  are  demanded  by  the  law. 

For  correct  ventilation,  the  inlet  open- 
ings should  be  near  the  top  of  the  room 
and  the  outlet  near  the  bottom,  and  in 
the  opposite  end  of  the  room.  No  intake 
should  be  placed  less  than  8  ft.  about  the 
floor.  Where  fans  are  used,  it  is  recom- 
mended that  they  should  all  be  placed  in 
the  outlet,  so  as  to  draw  the  foul  air 
from  the  room. 

The  placing  of  chairs  or  stools  in  aisles 
also  is  to  be  tabooed  under  the  new  law. 

.\  semi-annual  report  is  required  of  the 
fire  chief.  who>.e  duty  it  is  to  inspect  the 
htiildings  to  compel  whatever  change  he 
n^av  desire  marie. 
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Indiana  Passes  Ventilation  Law 

A  satisfactory  ventilation  law  has  been 
passed  in  Indiana  and  was  approved 
March  3,  191 1,  covering  the  ventilation  of 
school  houses.  The  law  is  entitled  "An 
Act  to  protect  the  health  and  lives  of 
school  children  and  increase  their  effi- 
ciency by  providing  healthful  school 
houses  and  requiring  the  teaching  of 
hygiene."  The  subjects  covered  include 
sites,  lighting,  blackboards  and  cloak- 
rooms, water  supply  and  drinking  ar- 
rangements, heating  and  ventilating, 
water  closets  and  outhouses.  The  sec- 
tion on  heatino'  and  ventilating  is  as  fol- 
lows : 

"Ventilating  heating  stoves,  furnaces 
and  heaters  of  all  kinds  shall  be  capable 
of  maintaining  a  temperature  of  70°  F. 
in  zero  weatlier  and  of  maintaining  a 
relative  humiditv  of  at  least  40';  ;  and 
said  heaters  "f  all  kinds  shall  take  air 
froin  outside  the  building  and,  after  heat- 
ing, introduce  it  into  the  schoolroom  at 
a  point  not  less  than  5  nor  more  tlian  7 
ft.  from  the  tloor,  at  a  minimum  rate  of 
30  cu.  ft.  per  minute  per  pupil,  regard- 
less of  outside  atmospheric  conditions; 
provided,  that  when  direct-indirect  steam 
heating  is  adopted  this  provision  as  to 
height  of  entrance  of  hot  air  shall  not 
apply.  Halls,  office  rooms,  laboratories 
and  manual  training  rooms  may  have  di- 
rect steam  radiators,  but  direct  steam 
heating  is  forbidden  for  study  school- 
rooms, and  direct-indirect  steam  heating 
is  permitted. 

"All  schoolrooms  shall  be  provided 
with  ventilating  ducts  of  ample  size  to 
withdraw  the  air  at  least  four  times 
every  hour,  and  said  ducts  and  their 
openings  shall  be  on  the  same  side  of  the 
room  with  the  hot-air  duct*  " 


New    Factory    Ventilation    Bill    in    New 
York  State 

A  new  bill  has  been  introduced  in  the 
New  York  State  Assembly  by  Mr.  Boy- 
Ian,  to  regulate  the  ventilation  of  fac- 
tories and  workrooms  in  the  State  of 
New  York.  It  is  No.  1480  This  is  a 
measure  for  which  a  committee  of  the 
American  Society  of  Heating  and  Ven- 
tilating Engineers  (D.  D.  Kimball,  chair- 
man') ha?  been  working  on  for  over  a 
year.  While  the  committee  reports  that 
the  proposed  legislation  is  not  every- 
thing that  it  could  wish  for,  it  is  believed 
to  be  the  best  possible  at  this  time,  all 
things  considered,  and  the  bill  is  re- 
ported to  have  a  good  chance  of  passage, 
as  it  has  the  approval  of  a  considerable 
number  of  associations,  including  those 
of   realtv   interests. 

The  bill  provides  that  a  workroom 
must  be  ventilated  so  that  the  air  within 
does  not  contain  more  than  nine  parts 
of  carbon  dioxide  in  10,000  volumes  of 
the  air  in  excess  of  the  number  of  parts 


of  carbon  dioxide  in  10,000  volumes  of 
the  outside  air,  or  so  that  there  is  con- 
stantly supplied  throughout  the  interior 
of  the  room  at  least  1200  cu.  ft.  of  air 
per  hour  per  person,  and,  in  addition, 
1000  cu.  ft.  of  air  for  each  cubic  foot  of 
gas  burned  per  hour,  the  air  to  be  taken 
from  an  uncontaminated  source.  The 
temperature  must  never  be  less  than  55" 
F.,  and,  except  in  boiler-rooms,  never 
more  than  72°  F.  wet-bulb  temperature, 
unless  the  wet-bulb  temperature  outside 
exceeds  70°,  when  the  wet-bulb  tem- 
perature inside  must  not  exceed  the  wet- 
bulb  temperature  outside  by  more   than 

O    ■ 

The  means  for  ventilation  must  be  pro- 
vided for  by  the  owner  unless  a  written 
agreement  can  be  shown  that  the  occu- 
pier is  to  furnish  the  means.  The  oc- 
cupier must  maintain  the  ventilation. 
Failure  to  provide  the  means  of  ventila- 
tion within  30  days  of  notice  is  penalized 
by  a  forfeit  of  $10  per  day,  and  an 
occupier  who  fails  to  maintain  ventila- 
tion is  guilty  of  a  misdemeanor.  Local 
ventilation  is  required  for  special  manu- 
facturing processes  where  dust,  fumes, 
gases  and  the  like  are  given  oflF.  The 
Commissioner  of  Labor,  under  whose 
jurisdiction  the  operation  of  factories 
comes,  is  required  to  have  an  experi- 
enced engineer  in  the  bureau  of  factory 
inspection  to  approve  or  disapprove 
plans   for  ventilation 


Federal  Furnace  League 

I'edcral  Furnace  League,  at  its  fourth 
annual  meeting,  held  in  New  York,  May 
9,  elected  the  following  officers  for  the 
ensuing  year : 

President,  Charles  S.  Prizer,  Philadel- 
phia; vice-president,  A.  W.  Glessner, 
Chicago;  executive  committee:  William 
J.  Myers,  New  York;  William  C.  J. 
Doolittle.  Utica,  N.  Y. ;  Lewis  Moore, 
Utica,  N.  Y.;  George  A.  Munson,  Con- 
nellsville.  Pa.,  and  Robert  S.  Wood, 
Troy,  N.  Y. 

Mr.  Prizer  declined  reelection  as  presi- 
dent and  the  matter  was  left  in  the 
hands   of  the   executive   committee. 

.\mong  the  subjects  discussed  were  the 
following:  "The  Official  Federal  Fur- 
nace League  Method  of  Testing  Fur- 
naces," by  Dr.  William  F.  Colbert,  engi- 
neer and  lecturer  of  the  league;  "Furnace 
Heating  as  the  Only  Practical  Method  of 
Indirect  Heatin<r"  by  George  F.  Langen- 
burg,  St.  Louis. 

A  paper  was  also  presented  by  W.  W. 
Macon,  secretary  of  The  American  So- 
ciety of  Heating  and  Ventilating  Engi- 
neers. 


American  Radiator  Co.,  Chicago,  111 , 
has  sold  its  Bundy  trap  business  to  the 
Nashua  Machine  Co.,  Nashua.  N.  H.,  the 
new  arrangement  becoming  effective 
Mav  I. 
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J^ational  'District  Heating  Association 


Arrangements  are  jiractically  complete 
for  the  third  annual  convention  of  the 
National  District  Heating  Assf>ciation, 
which  will  be  held  at  the  I-'ort  Pitt  Hotel, 
Pittsburg,  Tuesday,  Wednesday  and 
Thursday,  June  6-8.  191 1.  The  profes- 
sional programme  is  substantially  as 
follows: 

TLF.SKAY    AFTERNOON,    JUNE   6 

Presidents    Addres-^. 
Report -of  Committee  on   Data.     E.  J. 
Kiefer,   I-'aston,  Pa.,  chairman. 

WEUNE.SDAY     MORNING,    JUNE    / 

Paper:  "Investigation  on  the  Trans- 
mission of  ficat  through  Radiating  Sur- 
faces," by  John  R.  Allen,  Professor  of 
Mechanical  Engineering.  Michigan  Uni- 
versity, Ann    Arbor.   Mich. 

Paper:  "Heating  I-ranchises,"  by  .A.  C. 
Gillham.   Chicago,    III. 

Pa()er :  "Result  of  Measuring  Station 
Load  by  Venturi  and  General  Electric 
Meters,"  by  F.  C.  Chamber-^.  Springfield, 
111. 

rm  RsriAV  morning,  june  8 

Consideration  and  vote  on  new  con- 
stitution. 

Election  of  officers 

Paper:  "The  Heating  and  Ventilating 
Equipment  <if  the  City  Investing  Build- 
ing of  Xew  York  City."  by  J.  Hyers  Hoi- 
Brook,  M.E.,  New  York. 

Report  of  the  Committee  on   Meters. 

Paper:  "Superheated  Steam,"  bv  W. 
E.  Dowd.  Philadelphia,  Pa. 

THURSDAY   AFTERNOON,  JUNE  8 

Pai)er:  "Handling  Customers."  by 
Geo.   \\.   Wright.    Baltimore.    Md. 

Report  of  Committee  on  Radiation. 

Paper:  "The  Preparation  of  a  Rational 
Rate  System,"  by  R.  I).  DeWolf,  Ro- 
chester. N.   Y. 

Paper:  "Best  System  of  Radiation  for 
l-lconomy  and  Steam  Consumption  When 
Fed  from  a  District  Heating  Station," 
by  Walter  J.   Kline.  Rockport.  N.   Y. 

Same,  as  applied  to  hot  water,  by  A.  C. 
Rogers.   Toledo.   O. 

Among  the  entertainment  features  will 
be  an  inspection  trip  to  the  works  of  the 
Westinghouse  Electric  &  Manufacturing 
Co.  in   Fast   Pittsburg. 

Tuesday  evening.  June  6.  the  associa- 
tion will  entertain  all  in  attendance  at  a 
theater  party  at  one  of  the  theaters  of 
Pittsburg.  Announcement  of  this  par- 
ticular event   will  be  made  later. 

On  Wednesday  afternoon.  June  7.  on 
the  special  invitation  of  the  Westing- 
house  Electric  and  >Tanufacturing  Com- 
pany. Pittsburg,  all  attending  will  be 
taken  as  their  guests  to  the  great  works 
of  the  Westinghouse  Companv.  at  East 
Pittsburg.  The  management  of  the 
Westinghouse  Company  is  noted  for  its 
hospitality,    and    the    a'fternoon    can    be 


looked   loruard   to   as   one   of   the   pleas- 
ures of  the  convention. 

1  he  entertainment  committee  for  the 
convention  is  composed  entirely  of  Pitts- 
burg men,  as  follows: 

^'*t.^',^'°''^s-.Mana8«T.  H.  W.  JohnsManvilleCo. 

K.  b.  Orr,  Oeneral  Sui.erinlctnienl.  Alletfheny 
County  LiKht  Co. 

J.  M.  Graves.  Superinlcndcnt.  Power,  Allegheny 
County  Li^iht  Co. 

\V.  .y  Uonkin.  Superintendent,  Contract  Depart- 
ment. AllcKhcny  Counts-  Light  Co. 

C    P    Hill.  President.  Douhleday  Hill  Electric  Co 

W  .  D.  Shalcr.  Secretary.  Doubfeday  Hill  Electric 
Co. 

Cadwallader  Evans.  Jr..  Superintendent.  Oliver 
Power  and  Heating  Co. 

John  Hyde.  Superintendent.  Phi|>ps  Power  Build- 
inc. 

11.  C.  Glas.s.  Industrial  and  Power  Department, 
»  estinghouse  Co. 

J.  C.  Mci.)uiston.  .Manager.  Bureau  cf  Publicity, 
\\  cstinghouse  Co. 

J.  O.  Little.  As.sistant  Manager.  Bureau  of  Pub- 
licity. W  tstmf{hou.se  Co. 

\\.  B.  Wilkinson.  Sales  Department.  Westinghouse 

J.  1).  tliles.  General  Sales  Manager.  Best  Manu- 
lactunng  Co. 

G.  W.  Pro\ost.  President.  Union  Electric  Co. 

John  Khngelhofer,  American  Foundo'  and  Con- 
struction Co. 

E.  B.  Tyler,  Pi-.tsbiirg.  Pa. 

Ray  Goss.  .Manager,  Robl-ins  Elictric    Co. 


The  convention  will  c.pen  with  the  ad- 
dress of  .\lr.  Geo.  W,  Wright,  of  Balti- 
more. .Md..  president  of  the  association, 
lollowing  this  will  be  addresses  by  the 
mayor  of  Pittsburg,  and  the  president  of 
the  Chamber  of  Commerce,  welcoming 
the  delegates   to   Pittsburg. 

'I  he  reix.rt  of  the  Committee  on  Data, 
which  will  be  given  by  E,  J.  Keifer,  will 
prove  exceedingly  interesting  to  all  who 
are  concerned  in  the  cost  of  heating,  as 
particular  attention  has  been  paid  by  the 
committee,  in  collecting  the  data,  in  ref- 
erence  to   cost. 

The.  University  of  Michigan,  through 
Its  engineering  department,  has  for  some 
three  years  past  been  experimenting  on 
the  transmission  of  heat  through  difTer- 
cnt  radiating  surfaces  and  also  the  trans- 
mission of  heat  as  affected  bv  the  color- 
ing and  painting  of  radiators,  and  the 
association  is  i)romised  some  interesting 
results  of  these  experiments,  which 
should  result  in  a  large  saving  to  the 
central  station  as  well  as  a  saving  to  the 
user  of  radiators  where  he  is  furnishing 
his  own  fuel. 

Franchises  in  the  heating  business  are 
not  difficult  to  procure,  but  central  sta- 
tion men  have  found  more  trouble  result- 
ing from  failure  to  include  all  things 
that  should  be  included  in  such  fran- 
chises, land  this  will  be  particularly  con- 
sidered by  A.  C.  Gillham,  of  the  Central 
Station   Engineering  Co.,  Chicago. 

Users  of  meters  are  always  inclined  to 
look  with  suspicion  upon  the  claims 
made  by  manufacturers  of  a  particular 
meter,  and  an  account  of  their  reports 
and  results  where  tabulated  and  obtained 
trom  actual   use  by  central   station   men 


THE  HEATING   AND    VENTILATING    MAGAZINE 


49 


that  arc  not  interested  in  the  manufac- 
ture is  always  carefully  considered  and 
given  much  weight.  The  paper  on  this 
subject,  which  will  describe  the  results 
which  have  been  obtained  •from  the  use 
of  two  standard  types  of  meters,  will  be 
presented  by  F.  C.  Chambers,  of  the 
Springfield  Light,  Heat  and  Power  Com- 
pany,  Springfield,    111. 

The  paper  by  J.  Ryers  Holbrook,  M.E., 
New  York,  will  be  a  description  of  one 
of  the  latest  installations  of  a  great  heat- 
ing system — the  plant  installed  in  the 
City  Investing  Finilding,  New  York. 
This  paper  will  prove  of  value  to  all  in- 
terested in  the  in.stallation  of  heating 
apparatus,  whether  of  central  station  or 
isolated  nature. 

The  subject  of  >uperheatcd  steam  is 
one  which  has  been  discussed  pro  and 
Cfm  by  many  central  station  men,  and 
the  paper  of  VV.  E.  Dowd,  Jr.,  manager 
of  the  Power  Specialty  Co.,  Philadelphia, 
promises  M>mr  new  development  in  that 
direction. 

The  |)ai)er  l)y  the  i^rcsidont  of  the  as- 
sociation, on  the  subject  of  liandling  cus- 
tomers, will  prove  of  great  value  to  the 
central  station  men.  for  probably  in  no 
other  line  of  central  station  work  has  the 
subject  of  handling  customers  more 
weight  than  in  central  station  heating 
work,  as  the  question  of  comfort  enters 
into  the  business  greater  than  in  any 
other  line  of  plant  operation. 

.\  paper  which  is  being  looked  forward 
to  by  central  station  heating  men  all  over 
the  country  is  on  "The  Preparation  of  a 
Rational  Rate  System,"  by  R.  D.  De- 
Wolf,  of  the  Rochester  Railway  and 
Light  Co..  Rochester,  N.  Y.  Heat  is  be- 
ing sold  all  over  this  country  in  all  kinds 
of  manner,  and  the  qualifications  of  Mr. 
DeWolf  insure  a  paper  upon  this  subject 
that  will  prove  of  great  value. 

-At  the  request  of  a  number  of  the 
members  of  the  associatir)n.  papers  were 
solicited  on  the  subject  of  the  best  sys- 
tems of  radiation  and  the  best  manner 
of  installation  of  radiation  system  for 
connecting  up  to  the  central  station 
mains.  Considerable  difficulty  has  been 
experienced  by  every  central  station  man 
in  connecting  up  systems  of  radiation 
which  have  been  installed  for  isolated 
plants,  and  it  is  thought  bj-  the  consid- 
eration of  this  subject  to  encourage  the 
installation  of  such  systems  that  will  be 
easily  adapted  to  and  give  the  best  re- 
sults to  central  station  mains.  This  will 
be  considered  from  both  the  steam  and 
hot  water  standpoint,  the  steam  being 
treated  in  a  paper  bj'  Walter  T.  Kline,  of 
the  -American  District  Steam  Co.,  of 
Lockport,  N.  Y..  and  for  hot  water  by 
A.  C.  Rogers,  manager  of  the  heating 
department  of  the  Toledo  Railway  and 
Light  Co..  Toledo.  Ohio. 


Advantages  of  Society's  New  Home 

In  a  recently-issued  circular,  the  ad- 
vantages to  the  American  Society  of 
Heating  and  Ventilating  Engineers, 
through  its  new  location  in  the  Engi- 
neering Societies  Building.  New  York, 
are  detailed  at  length.  This  body,  it  is 
pointed  out,  is  now  one  of  the  associated 
engineering  societies.  By  virtue  of  this 
connection,  members  of  the  society  are 
privileged  to  consult  the  library  at  any 
time,  as  well  as  to  use  a  writing  and  re- 
ception room  adjoining  the  entrance  hall. 
A  reception  and  retiring  room  is  also 
provided  for  the  ladies.  The  society's 
own  quarters  are  adapted  for  committee 
and  other  meetings  relating  to  its  work. 

The  circular  contains  illustrations  from 
photographs  of  the  principal  rooms  in 
the  Engineering  Societies  Building,  and 
cimdudes  with  a  concise  account  of  the 
society's  activities  and  advantages  of 
nunibership. 


Illinois  Chapter 

The  .April  meeting  of  the  Illinois  Chap- 
ter of  the  societ}'  was  the  occasion  of  a 
tribute  of  friendship  and  respect  to  John 
F.  Hale,  retiring  secretary  of  the  chapter, 
whose  head<|uarters  for  the  future  will  be 
in  Camden.  N.  J.,  with  Warren  Webster 
&  Co.  Mr.  Hale  was  presented  with  a 
silver  water  pitcher  and  following  the 
more  formal  presentation  he  was  made 
the  recipient  of  the  good  wishes  of  the 
entire  company.  Samuel  R.  Lewis  burst 
into  poetry  with  a  notable  contribution, 
entitled  "To  John  Hale."  The  office  of 
secretary  of  the  Illinois  Chapter  was 
filled  by  the  election  of  Charles  F.  New- 
port. 

.An  illustrated  lecture  w^as  given  dur- 
ing the  evening  bj'  E.  F.  Capron  on  the 
"Panama  Canal,"  detailing  his  recent  trip 
to  the  Isthmus. 

The  resignation  was  announced  of 
George  D.  ]\Iehring  from  the  local  Venti- 
lation Committee.  August  Kehm,  the 
chapter's  treasurer,  announced  that  he 
had  no  report  to  make,  as  he  was  going 
to  Europe,  a  statement  that  unintention- 
ally evoked  much  hilarity. 


"A  Study  of  the  Ventilation  of  Sleep- 
ing Cars"  is  the  title  of  a  paper  by  Thomas 
F.  Crowder,  M.D.,  read  before  the  Amer- 
ican Public  Health  Association,  at  its 
meeting  in  Milwaukee,  in  September, 
1910.  The  paper  is  being  reprinted  for 
free  distribution  in  pamphlet  form  by 
the  Pullman  Co.,  Chicago,  Department  of 
Sanitation,  of  which  Mr.  Crowder  is  su- 
perintendent. 
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Pennsylvania  State  Association 

The  annual  convention  of  the  Pennsyl- 
vania State  Association  of  Master  Steam 
and  Hot  Water  Fitters  will  be  held  in 
Pittsburg,  Pa..  May  27,  with  headquarters 
at  the  Fort  Pitt  Hotel.  Penn  avenue  and 
loth  street.  Following  the  convention  it 
is  planned  to  proceed  in  a  body  to  the 
convention  of  the  National  Association 
in  Chicago,  which  opens  on  the  following 
Monday.  The  State  Association  is  send- 
ing out  a  circular  letter  to  its  members 
asking  for  detailed  lists  of  kits  of  tools 
entrusted  to  stcanifitters  and  for  infor- 
mation relating  t<>  the  forms  used  by 
workmen  reporting  their  time  and  ma- 
terial, both  for  contract  work  and  job- 
bing work.  The  association  is  endeavor- 
ing to  secure  a  greater  uniformity  in 
these  respects  and  in  similar  details  of 
shop  management  and  the  replies  re- 
ceived will  provide  discussion  not  only  at 
the  State  iDiivention,  but  at  the  National 
convention. 


Steam  Heating  and  Ventilating  Engi- 
neers of  Chicago 

At  the  second  annual  meeting  of  the 
Steam  Heating  and  Ventilating  Engi- 
gineers  of  Chicago,  the  following  officers 
were  elected:  President,  \V.  B.  Graves; 
vice-president,  John  O'Shea:  treasurer, 
William  Sullivan:  secretary.  George  H. 
Kirk;  directors,  Robert  Gordon,  Charles 
Glennon  and  G.  F.  Schample. 


Current  Heating  and  Ventilating  Litera- 
ture 

Under  this  heading  is  published  each 
mouth  an  index  of  the  important  articles 
on  the  subject  of  heating  and  ventilation 
that  liavc  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  HevXting  .\nd  Venti- 
L.\TiNG  M.\GAZiNE  On  receipt  of  the  stated 
price. 

CHURCHES 

The  Heating  and  Ventilation  of 
Churches.  Charles  L.  Hubbard.  First  of 
a  series  of  articles  prepared  with  special 
reference  to  the  needs  of  the  architect 
.Aims  to  give  simple  rules  and  directions 
for  the  selection  of  the  heating  and  ven- 
tilating system,  so  that  it  may  be  incor- 
porated in  the  plans.  3500  words.  Br 
Build.     Feb.,  191 1.    60c. 

CHARTS    FOR    SOLVING    FORMULAS 

.\  Chart  for  the  Calculation  of  Engi- 
neering Formul.T.  M.  E.  J.  Gheury.  De- 
scribes princip.il  rliarfs  for  three  or  more 


variable  involving  curves,  which  may  be 
instructed    with    great    rapidity.      4.200 
.\or<i>.     l"n«r.     Feb.  24,  191 1.     40c. 

ECONO.MIZERS 

Notes  on  the  Working  of  Economiz- 
ers. 2000  words.  Prac  Engr.  Mar.  17, 
191 1.     40c. 

FAX    BLAST    HEATING 

Design  of  Fan  Blast  Heating.  H.  C. 
Russell.  Gives  basic  data  covering  the 
proportioning  of  heating  apparatus  for 
factories,  schools  and  public  buildings. 
1800   words.     Met.    Wkr.      Feb.   25,    1911. 

JOC. 

Fan  Drives  and  Pipe  Sizes  in  Blast 
Heating.  H.  C.  Russell.  Gives  hints  on 
means  of  propelling  blowers;  formulas 
for  steam  and  return  pipes,  etc.  Dis- 
cusses methods  of  humidifying  air.  1200 
word-i      Met.   Wkr.     Mar.  25,   1911.     20c. 

FEED   WATER    HEATING 

Details     of     Power     Plant     Design 
Charles   L.   Hubbard.     Deals  with  boiler 
Iceding  and   condenser  equipment.     2()00 
words.     Prac.  Engr.     Mar.,  191 1.     20c. 

ISOLATED    PLANTS 

Central  Station  vs.  Factory  Plant. 
Henry  D.  Jackson.  Gives  two  instances 
uluTe  cost  of  operation  of  isolated 
l>I;mts  was  less  than  the  cost  of  Central 
Station  service.  1500  words.  Power. 
Feb.  14,  1911.    20c. 

PIPING 

I'ower  Plant  Piping.  W.  H.  Wake- 
man.  Describes  various  forms  of  sup- 
I>orts  for  main  .^team  pipes.  1300  words. 
Steam      Mar.,   191 1.     l.X.     20c. 

POWER     PLANTS 

The  New  York  Central  Power  Plant  at 
West  Albany.  Hlustrated  description  of 
the  plant  for  furnishing  light,  heat,  and 
power  to  the  large  repair  shops,  which 
has  recently  been  enlarged.  2500  words 
Fng.   Rec.     Feb.   18,  191 1.     20c. 

Congressional  Power  Plant  at  Wash- 
ington. M.  C.  Turpin.  Illustrated  de- 
scription of  a  central  generating  station 
for  supplying  a  group  of  buildings  on 
Capitol  Hill  with  electricity  and  steam. 
f;ooo  wor<ls  Flee.  Wld.  Feb.  9,  1911. 
20C. 

TEMPERATURE    REGULATION 

Automatic  Regulation  of  Temperature. 
Describes  svstem  in  which  the  regulation 
of  the  temperature  of  rooms  is  automat- 
ically effected  by  means  of  a  thermostat 
connected  to  a  supply  of  compressed  air 
at  a  pressure  of  10  lbs.  per  sq.  in.,  which 
is  caused  to  act  upon  a  simple  diaphragm 
valve  on  the  steam  pipe  to  the  radiators. 
900  words.     Engr.     Mar.  3,  191 1.    40c. 

VF.NTILATION 

Winter  Uses  for  Electric  Fans.  .Mbert 
Scheible.  Suggests  their  use  to  prevent 
air  stagnation  in  rooms,  diffusing  the 
heat,  restoring  humidity,  etc.    1500  words. 
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A  New  Vacuum  Cleaning  Plant  for  Resi- 
dences 

Alnio.st   everyone  is   now    ready  to   ad- 
mit  the   superiority   of   vacuum   cleaning 
over  any  other  system   for  the  removal 
of    dust,    dirt    and    disease    germs    from 
carpets,  upholsteries,  tapestries,  etc.     As 
vacuum    cleaning    in    the    household    has 
become    more 
popular,  and  its 
advantages    bet- 
ter    understood, 
there    has    been 
an  increasing  de- 
mand   for   some 
kind    of    a    sta- 
tionary   vacuum 
cleaning  unit  to 
take     the     place 
C)f    the    portable 
machine. 

This  demand  is 
felt  more  keen- 
ly in  the  me- 
dium and  large- 
size  residences, 
where  it  is 
something   of   a 

job  to  hig  around  the  ordinary  types  of 
portable  cleaner.  Therefore,  the  central 
vacuum  cleaning  system  has  been  devel- 
oped, in  which  the  pump  and  a  motor  to 
drive  it  are  located  in  the  basement  and 
the  house  is  piped  in  a  manner  similar 
to  the  ordinary  steam  piping,  and  outlets 
are  provided  on  different  floors  at  con- 
venient places  for  attaching  the  length 
of  hose  and  the  cleaning  tool.     The  ad- 


vantage of  this  system  is  that  all  of  the 
dust  collecting  apparatus  can  be  located 
in  the  basement  in  an  out-of-the-way 
place;  there  is  no  danger  of  the  dirt 
getting  out  of  the  dust  receptacle  and 
back  into  the  room,  and  it  is  entirely  un- 
necessar}'  to  handle  the  dirt  after  it  has 
once  been  collected. 

However,   nmst  of  these   central  vacu- 


FIG.  1— HOUSE  VACUUM  CLEANING  UNIT 


FIO.   2— CONNERSVILLE   ROTARY    I'LMI'   W  Till   I:nI)  CON'KR   RE.MOVED 


um  cleaning  systems  have  merely  been 
large-size,  portable  machines  located  in 
the  basement.  The  United  Vacuum  Ap- 
pliance Company,  New  York  and  Con- 
nersville,  Ind..  ha.s  recently  brought  out 
a  different  system  in  which  the  vacuum 
producing  part  consists  of  a  rotary 
blower  of  the  Connersville  type.  This 
type  of  blower  has  been  in  use  for  many 
years  for  pumping  gases  and  for  remov- 
ing the  air  from   condensers,  etc. 

As  will  be  noted  from  Fig.  i,  the  Con- 
nersville residential  outfit  consists  of  a 
motor,  a  vacuum  pump  and  a  separator 
tank,  all  compactly  erouped  on  one  base. 
The  air  and  dirt  from  the  piping  system 
enters  the  top  of  the  tank,  pass  through 
a  pipe  which  is  immersed  in  water,  al- 
lowing the  air  to  filter  through,  but 
catching  all  the  dirt  and  holding  it  in 
suspension.  The  dirty  water  is  dis- 
charged automatically  into  the  sewer 
immediately  after  stopping  the  motor, 
leaving  the  separator  empty  and  ready 
tor  the  next  cleaning.  When  the  motor 
is  started  again,  the  separator  tank  re- 
ceives its  supplj'  of  water  automatically, 
requiring  for  each  filling  about  six  or 
eight  gallons.  By  the  use  of  this  device 
the  pump  receives  only  clean  air,  which 
overcomes  the  wear  and  tear  due  to  for- 
eign matter  passing  through  it.  The  ex- 
haust air  is  then  carried  to  the  chimney 
or  other  vent.  _  If  desired,  the  sew^er  and 
water  connection  can  be  dispensed  with, 
substituting  for  them  a  canvas  screen 
separator  and  catching  the  dirt  in  a  gal- 
vanized iron  receiver,  which  is  emptied 
by   the  operator. 

The  pump  used  in  this  unit  is  shown 
with  end  cover  removed,  in  Fig.  2,  from 
which  it  will  be  seen  that  it  consists  only 
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of  a  shell  and  two  revolving  impellers. 
There  are  no  valves  to  become  clogged. 
The  bearings  are  made  extra  large  and 
provided  with  oil  wells  and  ring  oilers  so 
that  the  only  attention  that  the  pump 
needs  is  an  occasional  replenishing  ot 
the  oil   reservoirs. 

The  motor  is  mounted  vertically  on  a 
hinged  frame  so  that  the  belt  can  be 
tightened  or  loosened  by  the  set  screw. 
The  starting  mechanism  is  grouped  on 
the  vacuum  cleaning  unit  so  that  there 
is  practically  no  wiring  e.xpense  incurred 
in  installing  this  unit.  The  Connersville 
pump  has  been  found  to  be  noiseless  in 
operation. 


ftTCAn     4Mk«T 


CaUl  WATIR 


BufTalo   Strainers 


For  removing  foreign  matter  from  feed 
water,  water  supply  and  similar  systems, 
a  strainer  that  differs  in  many  ways  from 
the  u^ual  type  has  recently  boiMi  placed 
on  the  market.  The  development  of 
strainers  has  been  along  the  line  of  auto- 
matic and  semi-automatic  types,  involv- 
ing more  or  less  complicated  design. 
The  feature  of  this  new  strainer  is  in  the 
opposite  direction.  It  consists  of  only 
four  parts, — the  body,  basket,  top  and 
clamp.  To  clean  the  strainer  it  is  neces- 
sary simply  to  loosen  and  remove  clamp 
and  cover,  take  out  basket  and  clean 
under  a  faucet. 

The  vital  part  of  every  strainer,  the 
basket,  is  of  fine  mesh  brass  screen, 
soldered  to  a  brass  "former"  or  top  piece, 
and  stiffened  both  horizontally  and  ver- 
tically by  brass  strips  and  bands.  It  is 
made  unusually  large  to  decrease  the 
resistance  offered  to  the  flow  of  water, 
the  minimum  area  allowed  being  fifteen 
times  that  of  the  connecting  pipe.  Thi< 
also  increases  the  effectiveness  of  the 
strainer  and  lengthens  the  time  in 
service  before  cleaning  becomes  neces- 
sary. If  continuous  operation  is  neces- 
sary, a  b}'-pass,  with  or  without  a  second 
strainer,  can   be  installed. 

The  service  given  for  manj'  years  by 
these  strainers  in  connection  with  air 
washing  apparatus  made  by  the  Buffalo 
Forge  Co.,  RufFalo,  X.  Y..  has  induced 
this  company  to  place  the  strainer  on 
the  market  for  general  service.  A  new 
booklet,  No.  114.  describes  this  strainer 
in  detail. 


BUFFALO  WATER  STRAINER 


SI.\  PIPE  MADSEN  WATER  HEATER,  WITH  A 

CAPACITY  OF    1.080  C.ALS   OF  WATER  PER 

HOLR  FROM  36°  T(J  150°   F  .  I'SI.NG 

STEAM  AT  S  LBS    GAGE 


Madsen  Automatic  Water  Heater 
.•\  continuous  supply  of  hot  water  at 
the  desired  temperature,  the  elimination 
of  storage  tanks,  positive  and  automatic 
action,  cleanliness,  economy,  no  floor 
space  required  and  provision  for  increase 
of  capacity  are  among  the  more  impor- 
tant features  noted  in  the  construction  of 
the  Madsen  .Automatic  Water  Heater, 
made  by  the  Spacesaving  Appliance  Co., 
135- 141  West  20th  street,  New  York. 
This  interesting  heater  consists  of  a 
group  of  concentric  iron  and  brass  pipes, 
water  passing  through  the  inner  pipes 
and  steam  through  the 
outer.  The  steam  and 
water  do  not  come  in  con- 
tact, a  feature  designed  to 
keep  the  water  pure. 

To  maintain  the  hot 
water  at  a  fixed  tempera- 
ture, with  a  variable  de- 
mand, steam  is  admitted  to 
the  heater  throueh  an  auto- 
matic valve,  which  can  be 
set  to  give  water  of  any  de- 
sired  temperature.  The 
steam  valve  is  operated  by 
a    lever,    controlled    bv    the 
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inner  brass  pipes,  which  contract  and  ex- 
pand as  the  water  is  drawn  from  the 
heater. 

The  heater  is  made  in  five  sizes  for  low 
pressure  steam  using  V^-vn..  brass  pipe  and 
has  a  capacity  of  supplying  from  85  gals, 
of  water  per  hour  at  atmospheric  pres- 
sure to  1 176  gals,  per  hour  at  4-lbs.  pres- 
sure. For  high  pressure,  it  is  made  with 
both  ^-in.  and  f^-in.  brass  pipes,  with  a 
capacity  from  120  gals,  of  water  per  hour 
at  5-lbs.  pressure  to  6000  eals.  per  hour 
at  75-lbs.  pressure. 


Overcoming    Lime    Deposits    in    Water 
Heaters 

This  fault  has  been  successfully  over- 
come in  the  type  known  as  the  Pittsburg 
heaters,  manufactured  by  the  Pittsburg 
Water    Heater   Co..    Pittsburg.   Pa.     The 


PITTSBURG  W.-\TER  HEATER  EQUIPPED 
WITH  CIRCULATING  THERMOSTAT 


circulating  thermostat  causes  a  contin- 
ual circulation  of  water  through  the 
extra  large  coils,  preventing  overheating 
and  eliminating  all  chance  of  deposits 
forming  and  at  the  same  time  keeping 
the  water  at  uniform  heat-  Accurate 
regulation  and  control  of  the  heat  of  the 
water  prevents  precipitation,  as  hard 
water  will  not  precipitate  except  when 
beated  to  150°  F.  or  over.  The  ther- 
mostat   is    set    to    shut    off    the    gas    at 

140°   F. 

■ 

Vacuum  Heating  System  TAir  Ex- 
hauster) is  the  title  of  a  circular  pub- 
lished by  Frederick  Leonhard,  Cleveland, 


O.,  illustrating  and  describing  the  Leon- 
hard  automatic  water-driven  air  exhaust- 
er for  use  in  connection  with  vacuum 
steam  heating  systems. 

Economical  Power  Plant  Operation  is 
the  ^ul)jcct  of  an  interesting  treatise 
published  by  the  Department  of  Testing 
and  Inspection  of  the  Richard  D.  Kim- 
ball Co.,  engineers,  Boston  and  New 
York.  The  book  is  designed  to  show 
heating,  lighting  and  power  plant  own- 
ers, managers  and  superintendents,  the 
various  ways  in  which  wastes  occur  in 
the  operation  of  such  plants  and  outlines 
a  method  of  testing  and  regular  inspec- 
tion to  obtain  the  most  economical  and 
efficient  operation.  Pp.  24.  Size  sVixS'/z 
in. 
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A  Catalog  Worth  While! 


npHE  most  complete  boiler  and  radiator  catalog  ever 
-*-  issued  by  any  manufacturer,  showing  six  distinct 
types  of  UNITED  STATES  Boilers  and  six  different 
styles  of  UNITED  STATES  Radiators,  with  a  complete 
line  of  UNITED  STATES  Specialties. 

Just  think  of  it,  six  distinct  styles  of  boilers,  includ- 
ing round  and  square  patterns,  with  capacities  in  steam 
ranging  from  250  to  8.550  feet  and  in  water  from  450 
to  14.100  feet,  and  every  rating  guaranteed. 

Radiators  in  six  different  styles,  all  usual  heights 
and  widths,  plain  and  ornamental  patterns.  You  can 
please  the  most  fastidious  owner  by  installing  UNITED 
STATES  Radiators.  There  is  nothing  lacking  in  style, 
finish  and  durability  in  them. 

Our  line  of  Specialties  is  new  and  unique;  they  give 
the  finished  touch,  the  right  balance  to  a  good  job. 

It  has  taken  months  to  compile  this  book;  it  con- 
tains text  and  tables  that  are  valuable  for  you.  Have 
you  a  copy?     If  not,  write  to-day. 


United  States  I^.wlvtor  (oRPOitATiON 

I 


GENERAL    OFFICES-  DETROIT.  MICH. 
(Branches  in  principal  Cities) 
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Coming   Events 

June  6-8,  igii.  Third  annual  conven- 
tion of  the  National  District  Heating  As- 
sociation at  Pittsburg,  Pa.  Headquar- 
ters will  be  at  the  Fort  Pitt  Hotel. 

June  13-15,  191 1.  Annual  convention 
of  the  National  Association  of  Master 
Plumbers,  Galveston,  Texas.  Headquar- 
ters at  the  Tremont  Hotel. 

June  27-30,  1911.  Semi-annual  (mid- 
summer) meeting  of  The  American  So- 
ciety of  Heating  and  \'cntilating  Engi- 
neers on  Lake  Michigan.  Members  and 
guests  assemble  at  Qiiicago.  June  27,  and 
embark  on  lake  steamer  "Carolina." 


Deaths 
A.  T.  Hoyt,  a  heating  engineer  of  War- 
ren, O.,  died  March  iq.  He  was  65  years 
old.  Mr.  Hoyt  was  known  to  members 
of  the  American  Society  of  Heating  and 
Ventilating  Enginers  through  a  paper  he 
I>resented  at  the  r">etroif  nu'<-tintj  in   100 ). 


in  whicli  he  described  what  he  termed  a 
vacuum  hot-water  heating  system  for  a 
greenhouse. 

George  W.  Pels,  president  of  the  Econ- 
omy das  Heater  Co.,  Cincinnati,  O.,  died 
at  his  home  in  that  city  March  30.  He 
was  61  years  old.  He  is  succeeded  bv  his 
son,  Clifford  Pels. 

Capt.  A.  C.  Ford,  managing  director  of 
tlie  Citizens'  Mutual  Heating  Co..  Terre 
Haute,  Ind.,  died  at  his  home  in  that  city 
March  30.  He  was  72  years  old.  He  is 
succeeded  by  Henry  Meyer,  president  of 
the  Terre  Hauto  Pure  Milk  Co. 

Ludwig  Wolff,  president  of  the  L. 
Wolff  Mfg.  Co.,  Chicago,  died  at  his 
home  in  Chicago,  April  14,  in  his  76th 
year.  He  is  survived  by  five  sons  and 
one  dautrhter. 


Manufacturers'  Notes 

Pierce,  Butler  &  Pierce  Mfg.  Co.,  Syra- 

"-•■.  V    ^'  .  '    •-  ■•iM-ni-'i  a  l)ranch  office  in 


ROBERT   A.  KEASBEY   CO. 

HEAT  AND  COLD  INSULATING  MATERIALS 

85   0  Magnesia  and  Asbestos  Pipe  and  Boiler  Coverings 

CORK  COVERINGS  FOR  BRINE  PIPES.  ETC. 

ESTIMATF"^    FURNISHKD    AND    CONTRACTS    EXECUTED 

"RAKCO"    BRAND   ASBESTOS,  FLAX  AND  RUBBER  PACKINGS 

For  all  classes  of  Marine  and  Stationary  Engines  and  Pumps 


100  North  Moore  Street 


NEW  YORK  CITY 


Telephone,  6097  Franklin 


^$.^^' 


Catalogue  Mailed  on 
Request 


ARMSTRONG  No.  00  PIPE  MACHINE 

CUTS   OFF   AND    THREADS    PIPE 

From   1   Inch   to   4   Inches 

TO  BE  USED  FOR  EITHER  HAND  OR  POWER 

Manufactured   by 

THE  ARMSTRONG  MFG.  CO. 

321  KNOWLTON  STREET 
BRIDGEPORT,    CONN 


NEW  YORK 


CHICAGO 
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Cincinnati,  in  the  Fourth  National  Bank 
Building.     William  Grier  is  in  charge. 

Consolidated  Engineering  Co.,  Chi- 
cago, 111.,  announces  tlie  election  as  vice- 
president  of  Edward  B.  Gordon,  to  suc- 
ceed John  F.  Hale,  who  has  become  as- 
sociated with  \\  arren  Webster  &  Co.,  at 
Camden,  X.  J. 

Junkins  Bros.,  80  White  street.  New 
York,  will  hereafter  act  as  sales  agents 
for  the  complete  line  of  steam  heating 
specialties  heretofore  sold  by  the  Posi- 
tive Differential  System  Co.,  New  York. 

United  States  Radiator  Corporation 
announces  tlie  removal  >>i  its  general  of- 
fices from  Dunkirk  to  Detroit,  by  special 
train,  .^pril  19.  The  new  offices  in  De- 
troit will  be  located  in  the  Dodge  Build- 
ing, Jefferson  avenue  and  Brush  street. 
These  offices  will  be  only  temporary,  be- 
ing used  until  such  time  as  the  new  build- 
ing is  completed  in  which  the  company's 
permanent  offices  will  be  located.  The 
advantages  of  a  location  in  Detroit  will 
enable  the  corporation  to  handle  its  busi- 
ness more  quickly  an'd  accurately. 

National  Radiator  Co..  Johnstown.  Pa., 
is  coiiipKting  improvements  and  exten- 
sions to  its  recently ?purchased  plant  at 
Trenton.  N.  J.,  and  the  plant  is  expected 
to  be  ready  for  operation  by  the  middle 
of  June.  Charles  N.  Tull  will  be  in 
charge. 


American  Radiator  Co.,  Chicago,  it  is 
said,  has  purchased  a  tract  of  land  in 
Bayonne,  N.  J.,  at  Forty-ninth  street,  be- 
tween the  tracks  of  the  Lehigh  Valley 
Railroad  and  New  York  Bay,  on  which, 
it  is  further  rumored,  it  will  build  a 
plant  that  will  enable  the  company  to 
manufacture  its  product  at  tidewater. 

Fire  Retaining  Heating  Co.,  Dayton, 
O..  recently  incorporated  to  manulacture 
furnaces  and  other  heating  apparatus,  an- 
nounces an  increase  in  its  capital  stock 
from  $5,000  to  $500,000. 

Joseph  Dixon  Crucible  Co.,  Jersey  City, 
X  .  J  .  announces  the  api)ointment  of 
Sherman  Paris  in  its  advertising  depart- 
ment, succeeding  H.  S.  Snyder. 

Central  Foundry  Co.,  New  York,  which 
has  been  lor  some  time  in  the  hands  of  a 
receiver,  has  been  sold  by  Receiver  Wad- 
dill  Catchings.  on  order  of  the  court,  to 
Fretierick  H.  Buss  and  Daniel  .\.  Hoh- 
mann.  for  $1,659,500.  This  includes  all 
its  properties  and  interests,  excepting  the 
Central  Radiator  Cf>.  The  unsecured 
claims  against  the  company  amounted  to 
$4.^jj.')Oo 

Continental  Radiator  and  Foundry  Co., 
St.  Louis,  Mo.,  is  planning  to  build  a  new 
foundry  for  the  purpose  of  manufactur- 
ing cast  iron  radiators  on  a  scale  of  from 
.^000,000  to  4,000.000  sq.  ft.  a  year.  The 
new  building  and  equipment  is  estimated 


Where  Is  There  a  Heating  and  Ventilating  Engineer 


ii 


g   C'ngi 


who  wishes  to  find  a  ventilator  which  will  Mnxiiicca  |M>sitive  draught  no  matter 
from  which  direction  the  wind  blows,  whirh  will  prevent  a  down  dran<,'ht  and 
at  the  same  time  exhaust  twice  as  much  air  |)er  hour  jus  any  other  gra\nly 
ventilator  •■ 

If  he  will  write  to  us  we  will  send  him  a  lHM»klet  describing  the  "  Vacuum  " 
which  will  do  all  of  these  ihinjjs  and   more  too. 

THE  VACUUM  VENTILATOR  COMPANY 
421  Atlantic  Avenue  Boston,  Mass. 


Richard  Warren  Chapman 

Continuous  Jointless  Pipe  Covering 
Asbestos    and    Magnesia    Products 


Radiator  Shields 
Fans  and  Coils 
Air  Washers 


Monadnock  Block 
CHICAGO 
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to  cost  $75,000.     The  company's  present 
foundry  is  located  at  South  St.  Louis. 

Illinois  Blower  Co.,  Chicago,  has  open- 
ed quarters  at  119  West  35th  street,  and 
will  engage  in  heating  and  ventilating 
engineering,  with  special  reference  to 
blower  installations.  W.  B.  Crawford, 
for  several  years  with  the  Garden  City 
Fan   Co..  is  manager. 

Sloan  Valve  Co.,  Chicago,  has  increased 
its  capital  stock  from  $30,000  to  $75,000. 

Kelly  &  Jones  Co.,  Pittsburg,  Pa.,  is 
building  a  new  plant  at  Greensburg,  Pa., 
to  cost  $80,000,  which  will  materially  in- 
crease its  capacity  for  the  manufacture  of 
pipe,  valves  and  tittings.  The  new  build- 
ing will  be  395  ft.  long  by  62  ft.  in  width, 
and  will  contain  98,600  sq.  ft.  of  floor 
space. 

C.  A.  Dunham  Co.,  Marshalltown,  la., 
manufactiiriTs  ><\  ilie  Dunham  system  of 
vacuum  steam  heating,  has  purchased  the 
biddings  of  the  National  Vacuum  Heat- 
ing Co  ,  which  was  the  sales  agent  for 
the  Dunham  Company.  The  two  com- 
panies have  .always  been  closely  asso- 
ciated. 

Jenkins  Bros..  New  York,  the  well- 
know  u  niaiiui'acturcrs  of  valves  and 
packings,  announce  their  removal  to  new 
quarters  ;it  So  White  street,  between 
Broadway    and    Lafayette    street.      In    a 


special  announcement  notifving  the  trade 
of  the  change,  the  company  states  that 
"after  doing  business  for  30  years  in  one 
place,  we  will,  on  April  17.  191 1,  move 
for  one  reason — that  our  business  has  en- 
tirely outgrown  the  accommodations  af- 
forded by  the  old  building.  71  John  street. 
While  we  cannot  leave  the  old  business 
home  without  a  sentimental  regret,  we 
are  looking  forward  with  pleasure  to  the 
increased  facilities  afforded  by  the  much 
larger  building.  80  White  street,  where 
we  will  be  ready  to  met  our  old  friends 
with  wonted  pleasure  and  the  wish  and 
hope  of  enlarged  business  for  them  and 
ourselves  by  the  increased  facilities,  to- 
gether with  a  constant  striving  on  our 
part  to  render  a  more  perfect  business 
service." 

Pressed  Radiator  Co.  of  America, 
Pittsburg,  Pa.,  announces  the  removal  of 
its  New  York  office  to  its  old  quarters  in 
the  Brunswick  Building,  225  Fifth  ave- 
nue. 


Business  Changes 
Walker  &  Chambers,  engineers  and 
Contractors  for  heating  and  ventilating, 
announce  the  removal  of  their  offices  to 
222  East  41st  street,  where  they  have 
combined  their  office,  steam  fitting  and 
sheet  metal  works. 


PERFECT    SERVICE    DEPENDS    UPON    THE    VALVE 

No  matter  how  fine  the  system,  a  leaking  valve  makes  regulation 
of  temperature  impossible. 

Please  your  clients  by  specifying  the  genuine 

Jenkins  Bros.  Valves 

Then  you  are  assured  of  receiving  valves  which  are  thoroughly  reliable, 
absolutely  guaranteed,  and  ultimately  the  most  economical. 
Send  for  our  catalogue.     It  will  be  mailed  free  on  request. 

*,lJ|  JENKINS   BROS. 

NEW  YORK       BOSTON       PHILADELPHIA       CHICAGO 


^ 


McDaniel   Improved  Steam  Trap 

WILL   DO   THE  WORK 


When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  haye  been  25  years  manufacturing  Steam  Traps  and 
know  there  is  no  better  trap  made.     May  we  send  you  one  for  trial? 

Watson  &  McDaniel  Co. 

160  North  7th  Street         -        PHILADELPHIA,  PA. 

Send  for  Catalogtu 
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James  Smyth  Plumbing  and  Heating 
Co.,  Spukaiic.  \\  a-h.,  has  purchased  a 
plot  <»t  ground  at  Post  street  and  Second 
avenue  for  $80,000,  on  which  it  will  erect 

a  new  building. 

• 

Miscellaneous   Notes 

Montpelier,  Vt.— A  drain  has  been  put 
in  iroin  the  air  duct  ai  the  east  end  of 
tlie  State  Mouse  to  the  waste  pipe  near 
the  street.  The  duct  is  a  part  of  the  new- 
heating  and  ventilating  system  that  was 
put  in  last  winter,  but  which  has  fre- 
quently Ihiii  found  filled  with  water. 

Syracuse,  N.  Y. — The  plant,  franchises, 
equipment  and  all  real  and  personal 
property  owned  by  the  Municipal  Heat- 
ing Co.,  of  Syracuse,  covered  by  a  mort- 
gage that  was  made  to  protect  a  bond  is- 
sue of  $300,000  in  January,  lyo^.  were 
sold  under  mortgage  foreclosure  pro- 
ceedings .\pril  25.  to  Ernest  I.  White. 
Mr.  White's  bid  was  $5,000.  It  is  said 
that  tentative  plans  have  been  made  for 
the  organization  of  a  new  companv  to 
take  over  the  plant.  The  Municipal  Heat- 
ing Company  has  done  no  business  in  the 
last  year.  The  company  tried  to  obtain 
a  lighting  franchise  and  when  it  failed 
in  thi>,  it  closed  its  heating  contracts  and 
has  been  idle  since  June  of  last  year. 

Milwaukee.  Wis. — That  citv  factory  in- 
spector- ni.iy  lei^'ally  be  refused  admis- 
sion to  the  theatres  while  a  performance 
is  going  on  and  that  such  places  of  en- 
tertainment cannot  rightfully  be  classed 
as  "working  places"  was  the  opinion  of 
Judge  Xeele  P>.  Xeelen.  in  District  Court, 


n.  p.  boiiiT- 

Francis    H. 

International 


recently  when  the  case  a"ainst  James  A. 
Higler,  manager  of  the  Majestic  Theatre, 
came  up.  Two  factory  inspectors  alleged 
that  when  sent  to  the  theatre  on  March 
6  by  the  health  inspector  to  look  for  per- 
sons violating  the  spitting  ordinance  and 
to  inspect  the  ventilators,  they  were  re- 
fused admittance.  The  case  was  dis- 
missed. 

Citizens'    Mutual    Heating    Co.,    Terre 
Haute,     Ind.,    will     build    a    new     power 
house   60   by    75    ft.    to   contain    two   400 
and  auxiliary  apparatus. 

Wiswell,    formerly    of   the 

Heater    Co.,   Utica,    N.    Y., 

has  been  elected  vice-president  of  the 
Mohawk  \'alley  Heating  Co.,  of  Utica. 

R.  J.  Gross,  president  of  the  United 
States  Radiator  Corporation,  has  been 
spending  some  time  in  Porto  Rico,  with 
a  party  of  friends. 

Frederick  W.  Herendcen.  associate 
sales  manager  of  the  I'niiid  States  Radi- 
ator Corporation,  accompanied  by  Mrs. 
Herendcen,  is  on  a  trip  to  I.os  .\ngeles, 
Cal. 

Modern  Science  Club,  Brooklyn,  N.  V., 
at  its  anininl  meeting.  .April  11,  elected  as 
president  James  .\.  Donnellv,  president 
of  the  Positive  Differential  System  Co  , 
of  New  York. 

St.  Louis,  Mo.  Undaunted  by  tlic  fail- 
ure of  it-  bill  providing  for  the  proper 
heating  and  ventilating  of  the  street  cars 
passed  at  the  last  session  of  the  Munici- 
pal .\ssembly,  the  Civic  League  will  pre- 
sent another  bill  for  the  same  object. 
The  bill  will  specify  heating  devices  that 


cpApr       li\   u.siiio- J)i\()irs  PijK'-Joint   (  Ompoimd  oti  joiiils. 

NO  (laniaofc  to  tools  or  fittinuf.s  then  when 
TUIJK  you   want    l(»   oprii    joints. 

TOOLS     JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


The  Empire  Low  Pressure  Steam  Trap 

Means  Trap  Satisfaction 

The  trap  question  will  be  settled  if  you  install  an 
EMPIRE.  Adapted  to  all  classes  of  low  prefcsure  work. 
Perfectly  automatic  in  operation.  THE  SIMPLEST 
TRAP  MADE.  Let  us  send  you  one  on  trial.  You 
will  be  surprised  at  its  low  cost  too. 

ASK   FOR   Rl'LI.F.TIN    101 

AMERICAN  DISTRICT  STEAM  COMPANY 

LOCKPORT,  N    Y.  CHICAGO.  ILL 
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will  meet  the  tests  required  by  the  United 
Railways  Companj-  and  the  Board  of 
Public  Iinproveinents. 


New  Incorporations 

Warren  Water  Heater  Co..  Minneapo- 
lis, Minn.,  capita!  $J5,ooo.  President,  P. 
G.  Spcakcs;  secretary.  C.  I..  Ward. 

New  York  Heater  &  Supply  Co.,  Jer- 
sey City,  N.  J.,  capital  $50,000.  Incorpo- 
rators: William  H.  Gotf.  .Norman  E. 
Wif'pins  and  .M.  E.  Duanne.  The  com- 
pany is  to  engaee  as  mechanical  engi- 
neers, bra^-;  fminders.  boiler  maker*,  etc. 

Frank  Miller  Plumbing  &  Heating  Co., 
Toledo,  O..  capital  $100,000.  Incorpora- 
tors:  Frank   Miller  and  others. 

West  Chester  Heating  Co.,  West  Ches- 
ter, Pa.,  capital  $5,000. 

John  F.  Leary  Co.,  Little  Falls.  N.  V.. 
capital  $25,000.  to  conduct  heating  and 
plumbin)^  business.  Incorporators:  John 
F.  Leary  and  Fduard  J.  Walsh. 

Eagan  Bros.  Co.,  Toledo,  O.,  incorpo- 
rated to  take  over  business  of  Eagan 
Bros.,  heating  and  plumbing  contractors. 
Incorporators:  .Michael  R.  Eagan,  presi- 
dent: R.  P.  Lyon,  vice-president;  W.  R. 
Hodge  and  Conrad  Weil. 

Thomas  C.  Rich  Co.,  Omaha.  Neb., 
capital  $10,000,  to  conduct  a  heating  and 
plumbing  business. 


International  Automatic  Valve  &  Sup- 
ply Co.,  Cliicagt.!.  capnal  $j5,ooo. 

Ohio  Valley  Brass  &  Iron  Co.,  Wells- 
burg,  W.  Va.,  capital  $75,000,  to  manu- 
facture steam  goods  and  plumbing  spe- 
cialties. 

P.  J.  Flannery  Co.,  Now  P)ritain.  Conn., 
capital  $50,000,  to  manufacture  heating 
and  plumbing  specialties.  Incorporators: 
Thomas  F.,  Grace  .\.,  James  F.,  Mary  A., 
John  H.,  William  J.  Flannery  and  Anna 
Flannerj-  Ruep. 

Sanitary  Gas  &  Heating  Co.,  Wilming- 
ton Del.,  capital  $125,000.  to  deal  in 
water  heaters  and  gas  radiators.  Incor- 
porators: W.  Taylor  Birch.  M.  R.  Rodg- 
ers  and  Stewart  Ellis,  all  of  Washington, 

D  r. 

Washington  Plumbing  &  Heating  Co., 
Tacoma.  Wash.,  capital  $50,000.  Incor- 
porators: F.  McHugh.  William  J.  Purtell 
and  Wesley  Lloyd. 

American  Heat  &  Power  Co.,  Oakland, 
Cal.,  capital  $100,000.  Incorporators:  J. 
.•\.  Craig  and  J.  II.  King,  of  Oakland,  and 
J.  TI    r.eckcr.  c.f  ^an  Francisco. 

Selman  Plumbing  &  Heating  Co.,  Bir- 
mingham, .Ala.,  capital  $15,000,  to  en- 
gage in  contracting  business  and  to  deal 
in  heating,  plumbing  and  electrical  spe- 
cialties. Incrirporators :  J.  A.  Selman, 
William  C.  Lebo,  Frank  H.  Potter  and 
I'.  TV  Carpenter. 


IIIECIliEOILLEiiiMUMPyMP 

FOR  VACUUM   HEATING  PLANTS 

Takes  less  power  than  other  types.    Can  be  driven  by  motor,  either  through  belt  or  gear  and  pinion. 
Returns  the  ■water  direct  lO  low-pressure  boiler,  thus  doing  away  with  boiler  feed  pump. 

For  ECONOMY  and  EFFICIENCY  specify  the  "CONNERSVILLE" 


THE  CONNEgSVILLE  BLOWEH  CO.,  CONNERSVILIE,  IIIDIIIIIII 


114  Liberty  Street,  NEW  YORK  CITY 


929  Monadi  ock  Block,  CHICAGO,  ILL. 
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Contracts  Awarded 

T.  J.  McQuellon,  Pcona,  111.,  heating 
and  ventilating  new  Douglas  School  at 
that  place  for  $8,832.  The  plumbing  con- 
tract went  to  Dooley  &  Hruninga  at 
$6,880. 

L.  Luderbach,  Jackson,  Miss.,  heating 
and  electric  work  for  the  Mississippi 
Charity  Hospital,  at  that  place.  The  con- 
tract amounts  to  $16,000, 

Hackney  Ventilating  Co.,  St.  Paul, 
Minn.,  ventilating  ^}:>tem  for  the  First 
National  I'.ank  and  Western  Union  Build- 
ing, Duluth. 

Tow,  Defendorf  &  Bruff,  Rochester, 
N.  Y.,  heating  and  ventilating  buildings 
at  Exposition  Park.  Rochester.  The  con- 
tract amounts  to  $i^).fiiQ.43. 

Reliance  Heating  Co.,  Pittsburg,  Pa., 
heating  livo-.siury  Keenan  Building  at 
Grant  and  Sixth  avenues;  also  heating 
new  office  building  of  the  .American 
Bridge  Co. 

Huey  Bros.,  Boston,  Mass.,  heating  and 
ventilating  .Mary  Lyon  School  Building, 
Boston,  for  S6.087. 

Wittman,  Lyman  &  Co.,  San  Francisco, 
Cal.,  hc.iting.  i)luinl)iug  in  the  six-story 
building  for  !•".  .\.  i)aroux  on  Jones 
street,  for  $8. ,^40 

Downey  Heating  &  Supply  Co.,  hcat- 
inir  and  ventilating  new  Twenty-Second 
District  School,  Xo.  4.  for  $2.f>8o. 


Healy   Heating    &    Plumbing    Co.,    St. 

Paul,  Minn.,  heating,  ventilating,  lighting 
and  elevator  installation  in  new  laundry 
building  at  the  city  and  county  hospital, 
that  city,  for  $6,195. 

Allen,  Myers  &  Co.,  Rock  Island,  111., 
steam  healing,  plumbing  and  gas  fitting 
for  the  new  Rock  Island  Savings  Bank; 
also  steam  heating  and  i)lumbing  for 
Central  Presbvterian  Church. 

D.  E.  Burke,  Pueblo,  Col.,  heating  and 
plumbing  new  Pueblo  county  court  house 
for  $48,000.  .\  hot-blast  heating  system 
will  be  installed. 

BufFalo  Forge  Co..  BufTaln,  X.  Y..  re- 
ports recent  orders  ffir  mechanical  draft 
apparatus  from  the  Cambria  Steel  Com- 
j)any,  Johnstown,  Pa.,  .\mcrican  Smelt- 
ing &  Retining  Co.,  New  York;  The  Bur- 
gess Sulphite  Fibre  Co.,  Berlin,  X.  H.; 
Knickerbocker  Portland  Cement  Co., 
Hudson.  N.  Y..  and  several  export  <ir- 
ders  from  its  agents  in  Germany.  Japan 
and  South  .America.  The  company  re- 
ports the  export  business  as  particularly 
active  so  far  this  year  and  with  excellent 
prospects  of  exceeding  that  of  any  for- 
mer season. 

G.  H.  McLean  Co..  Springfield,  Mass., 
heating  plant  e<iuipment  for  the  new  $78.- 
000  central  station  heating  plant,  which 
the  city  of  Springfield  is  buildint»  for  its 

uiMiiicipnl  groUT!  of  bniMiiig- 


MASSACHUSETTS  FANC 
ACCEPTED  BY  ALL-PREFERRED   BY  MANY  \^ 


Remember,  when  planning 
an  installation  that  the  final 
judgment  of  your  work  will 
rest  on  ALL  the  details. 

The  fans  are  an  important 
actor. 

Let  us  help  you  with  advice 
— which  is  free — and  modern 
apparatus  and  good  work- 
manship— which  are  cheapest 
in  the  end. 

Our  Perpeliial  Catalogue  is 
a  Text  Book  on  handling 
Air — Send  for  one. 


MASSACHUSETTS  FAN  COMPANY 

General  Offices   and    Works.    216    Howard  Street.    WATERTOWN,  MASS. 

BOSTON  NEW  YORK  CHICAGO  CLEVELAND  ST.  PAUL 

22   Amc5  BIHg.  Sn  Church   Street      1st  Nat  I  B.-ink  HLig         Rockrfrllfr  BMg         Dwver  Field  Cn 

SI:ATTLE.  H.iUi.iio  Machinery  Compnnv  BIRMINCH.AM.    Le  S-nir.1  &  Turner 
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Business  Troubles 

Thomas  F.  Gushing  Co.,  451-455  West 
iJ5th  street.  New  York,  dealers  in  pipe, 
filed  a  petition  in  bankruptcj-  April  19 
last,  with  liabilities  scheduled  at  $73.8i6 
and  nominal  assets  at  $153,013.  The  com- 
pany was  incorporated  in  1905  with  a  cap- 
ital stock  of  $150,000.  It  is  stated  that 
the  founder  and  president  of  the  com- 
pany, Thomas  F.  Gushing,  is  confined  to 
his  home,  unable  to  attend  to  the  busi- 
ness and  that  the  company  is  without  a 
manajjinjj  liead. 

Home  Heating  Co.,  .Anderson,  Ind.,has 
failed  and  I-lavius  Jackson  has  been  ap- 
pointed receiver  on  application  of  the 
Anderson  Trust  Co.,  which  holds  a  $15,- 
000  mortgage  on  the  plant.  The  plant 
will  be  sold. 


New  Work 

Columbus,  O.  .\s  tile  result  of  a  re- 
I)urt  MM  the  heating  system  of  the  Frank- 
lin ct'unty  court  house,  made  by  a  spe- 
cial committee  of  architects,  composed 
of  Fred  W.  Klliott  and  William  H.  Tre- 
mainc,  an  entirely  new  system  of  vacuum 
heating,  with  ventilation,  will  probably 
be  installed.  The  work  will  amount  to 
$S.ooo. 

Peoria,  III. — The  trustees  of  Bradley 
Institute  have  enRaRcrl  M.  W.  Whitmey- 


er  as  architect  and  C.  O.  Poppin  as 
mechanical  engineer,  to  design  a  new 
power  plant  for  the  institute,  to  cost  $65,- 
000.  It  will  include  a  new  heating  and 
lighting  system.  The  building  will  be  90 
by  70  ft.  and  will  be  two  stories  high. 

Salt  Lake  City,  Utah.— The  Board  of 
Countj'  Coniniissiuners  is  arranging  for  a 
new  ventilating  system  for  the  county 
infirmary. 

Manhattan,  Kan. — .\  new  heating  plant 
will  be  installed  at  the  State  Hospital. 
The  work  is  being  designed  by  President 
Waters,  of  the  Agricultural  College;  E. 
R.  McCormick,  dean  of  engineering,  and 
L.  K.  Conrad,  professor  of  civil  engineer- 
ing. 

Washington,  D.  C. — Sealed  proposals 
will  l)c  received  at  the  oflice  of  the  Super- 
vising Arcliitect,  Treasury  Department, 
for  the  following-named  work :  Until 
May  25,  191 1,  for  the  construction,  in- 
cluding plumbing  and  ventilation,  gas 
piping,  heating  apparatus,  electric  con- 
duits and  wiring  of  the  United  States 
Postoffice  and  Custom  House  at  San 
Diego,  Cal. 


Trade  Literature 


Autoforce  Ventilating  System,  Boston, 
Mass.,  has  issued  an  interesting  circular 
of  fac   simile   testimonials   received   from 


THE     REMEDY 

FOR     THAT     HOT     AND     SllFLlNG     ROOM 

IS   A 

STUFtSVfflrt 

PROPELLER    FAN 

(Electric  or  Pulley* 

fl  They    increase  output,    reduce    sick    leave,   and    raise 
efficiency  of  workers  by  keeping  the  air  fresh  and  cool. 

^  Easily   and  cheaply    installed,  the  first    cost    is    small. 

^  The    scientific    construction    and    design    of   the    fan 
blades  makes  possible  the  moving  of    immense  volumes 
of  air  at  small  expenditure  of  power. 
C|  These   fans  are   invaluable   for  use  in  workrooms,  offices,  kitchens,  billiard 
halls,  and  in  all  places  where  heat,  smoke  or  fumes  are  to  be  removed. 

Our  engineering  staff  are  always  ready  to  make  suggestions  if  you  will  inform  us  of 
the  conditions  to  be  met,   the  size  of   the   room,  etc. 

B.  F.   STURTEVANT  COMPANY 


Hyde  Park,  Mass. 

Offices  within  calling  distance  from  all  lar^e  centers 
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those  using  this  method  of  ai-.tomatic 
ventilation.  A  number  of  illustrations 
are  added  showing  Autoforce  ventilators 
in  operation  in  various  classes  of  build- 
ings, including  mills,  hotels,  and  churches. 

Cochrane  Steam-Stack  and  Cut-Out 
Valve  Feed  Water  Heater  and  Receiver 
and  its  operation  is  illustrated  in  an  in- 
genious model  now  being  distributed  by 
the  Harrison  Safety  IHoiler  Works,  3189 
North  17th  street,  Thiladelphia.  The 
model,  which  i>  made  of  ^tiff  celhiloid, 
illustrates  neatly  the  fact  that  when  the 
heater  is  cut  off  from  the  exhaust  steam 
supply  the  separator  attached  to  and 
forming  a  part  of  the  heater  continues 
to  furnish  exhaust  steam,  purified  of  od, 
to  the  heating  or  drying  system,  while 
the  trap  is  cut  ofiF  from  communication 
with  the  heater,  but  still  continues  to 
drain  the  separator.  Communication  be- 
tween the  separator  and  the  heater  and 
between  the  trap  and  heater  is  controlled 
by  two  semi-rotary  or  Corliss  valves. 
In  the  case  of  the  steam  value,  the  open- 


ing is  quite  large,  and  the  valve  when 
closed  receives  the  pressure  not  only  of 
springs,  but  also  of  the  back  pressure 
carried  on  the  engine.  Inasmuch  as  this 
pressure,  multiplied  by  the  large  area, 
might  create  sufHcient  friction  to  render 
the  opening  difficult,  the  valve  gear  is  so 
arranged  that  while  both  valves  are 
opened  from  one  handle,  the  small  valve 
between  the  trap  and  the  heater  opens 
first,  letting  pressure  from  the  exhaust 
line  into  the  heater  to  balance  the  pres- 
sure on  the  steam  valve,  which  is  next 
opened  by  continuing  the  motion  of  the 
handle.  In  closing  the  valve,  a  similar 
process  is  carried  out, — that  is,  the 
larger  valve  closes  before  the  small 
valve  has  entirely  cut  off  communication 
between  the  exhaust  steam  line  and  the 
interior  of  the  heater.  The  proper  tim- 
ing of  the  motions  is  secured  by  cor- 
recting the  cranks  attached  to  the 
respective  valves.  The  link,  however,  is 
-lotted,  permitting  the  smaller  valve  a 
certain  excess  of  motion  after  the  larger 
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valve  has  come  to  rest  in  closing  and 
before  it  begins  to  move  in  opening. 
Upon  the  reverse  of  the  model  it  is 
stated  that  full  particulars  regarding  the 
application  of  these  heaters  in  connec- 
tion with  all  kinds  of  exhaust  steam  heat- 
ing systems  are  fully  explained  in  the 
"Exhaust  Steam  Heating  Encyclopedia," 
published  by  the  manufacturer,  which, 
with  the  model,  is  sent  gratis  to  persons 
who  are  interested  in  the  design,  instal- 
lation or  operation  of  exhaust  steam 
heating  systems,  and  who  state  the  name 
of  the  concern  with  which  they  are  con- 
nected and  the  use  af  present  made  of 
the  oxhau-t   steam. 

United    Vacuum    Appliance    Co.,    New 
York,    has    issued    an    attractive   32-page 


catalogue  in  which  vacuum  cleaning  sys- 
tems are  exhaustively  discussed.  Some 
remarks  are  also  included  on  the  engi- 
neering features  of  air  moving,  including 
a  discussion  of  the  best  methods  of  car- 
rying dust  by  means  of  air  and  of  pro- 
ducing a  vacuum.  The  pamphlet  points 
out  the  advantages  of  the  Connersville 
valveless  positive  pressure  blower  for 
vacuum  cleaning  systems,  and  includes 
some  test  curves  showing  its  power  con- 
sumption as  compared  with  other  types 
of  units.  The  tables  on  air  velocity  and 
pipe  equalization,  as  well  as  other  tables 
for  converting  units,  will  be  of  assistance 
to  architects  .-\nd  engineers  in  laying  out 
and  specifying  central  vacuum  cleaning 
svstems. 


BOOKS  ON  HEATING  AND  VENTILATION 


Heating  and  Ventilating  Buildings,  a  standard  manual 
for  heatinR  cnRintfrs  and  architects.  By  Prof. 
R.  C.  Carpenter.  Fifth  edition,  largely  rewritten. 
S77  page*.     277  Ills..  8vo.  cloth.     $4.0U 

Baldwin  on  Heatins;  or  Steam  Heating  for  Buildings 
By  William  J.  Baldwin.  Fifteenth  edition.  Re- 
vised and  enlarged.  391  pages  131  figures. 
Sise,  Sx7,'>  in.  Contains  descriptions  of  steam 
heating  apparatus  tor  warming  and  ventilating 
Uige  buildings  and  private  houses,  with  remarks 
and   Ubles.     Cloth.   $2. SO. 

Handbook  for  Heating  and  Ventilating  Engineers.    By 

Frot.  Janios  U.  HutTtnan  and  Bcnj:imin  F.  Rabcr. 
The  latest  book  on  this  subj.-ct.  Unusually  com- 
prehensive. 32o  i>a>.;i-s.  with  45-paKe  appendix. 
Si«<'  4'3x6K  in.,  bo-jn.j  in  fltxible  leather.  Price, 
$3  5(1 

Qaeations  and  Aniwen  on  the  Practice  and  Theorv 
of  Steam  and  Hot-Water  Heating.  By  R.  Nl. 
Starbuck.      Illustrated.     $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  sire.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.      Boards,   50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.  Price. 
$2.00 

Alr-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig- 
ures.   l2mo.    Illustrated.    143  pages.    Price,  $1.20. 

Steam-Electric  Power  Plants.  By  Frank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  construction 
and  operation.     473  pages.    340  ills.      Price,  $5.00. 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D 
Adams,  M.  E.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  build 'ngs  should  be  based.  The  problem  is  to 
determine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
Cloth.  $1.00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King^  Containing  over  300  detailed  illustra- 
tions. The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.     Describes  various  systems  of  heat- 


ing and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  testing  such 
iyjiems.     8vo.     367   pages.     Price,  $3.00. 

Dean's  System  of  Greenhouse  Heating,  by  steam  of 
hot  water,  with  formulas  for  obtaining  different 
temperatures,    by    Mark    Dean.     Price,   $2.00. 

Power,  Heating  and  Ventilation.  By  Charles  L. 
Hubbard,  U.S..  M.E.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  heating  is  covered,  including  the  healing 
of  laige  institutions  with  central  plants.  Space  is 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Hot-Water  Heating  and  Fitting.  By  W.  J.  Baldwin 
Fourth    edition.      Price.    $4.00. 

Steam  Fitters'  Computation  and  Price  Book,  abridged. 

By  Mark  Dean.      Price,  $2.50. 

Practical  Treatise  Upon  Steam  Heating.  By  F.  Dye. 
Embracing  methods  and  appliances  for  warming 
buildings,  etc.  Lowipressure.  high  pressure  and  ex- 
haust steam.     8vo,  cl'^th,  illustrated.     Price,  $4.00. 

The  School  House.  Its  Heating  and  Ventilation. 
By  J.  A.  .Moore.     204  pages,   illustrated.  $2.00. 

A  Manual  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  flues,  etc.  By  F.  Schumann.  Second 
edition,    revised    and    enlaiged.      12 mo,  $1.50. 

German  Formulas  and  Tables  for  Heating  and  Ven- 
tilating Work,  especially  adapted  for  those  who 
plan  or  erect  heating  apparatus.  By  Prof.  J.  H. 
K mealy.      Illustrated.     Price,  $1.00. 

Tables  for  Calculating  Sizes  of  Steam  Pipes.  By 
Isaac  Chaimovitsch.  A  manual  for  the  determina- 
tion of  steam  pipe  sizes  for  low  pressure  heating. 
48   pages.     4   insert   tables.     Price,  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretical 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Full  limp  leather  pock- 
etbook   round    corners,    gilt  edges.     Price.   $;>.00. 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.     Size.  6x9  in.     Cloth,  $2.00. 

Modem  Sanitary  Plumbing,  Steam  and  Hot  Water. 

By  .Tames  J.  Lawler.  400  pages.  228  illustra- 
tions. Size,  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler's  well-known  work  on  this  subject 
Price.  $5.00. 
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Not  a    Bird   CaKC.  a  Squirrel  Cajje,  a  Rat 
Trap  or  a  Skvrockct^but — 
A  CYCLOIDAL  FAN  or   BLOWER 
for  all  purposes.     The  Only  Radical   Improve- 
ment in  Fans  in  Forty  years 
Takes  up  less  room,  runs  at  slower  speed,   re- 
quires less  power,  noiseless  in  operation 

We  ifuarantcr  our  Cycloitlals  to  equal  in  capacity  any  fan 
built — W*  bar  none — with  (rum  10  to  J5  i>er  rent,  leiv 
<;peecldnd  power.  W'eliuildihein  in  all  sizes  to  suit  all  conHi- 
tioDS — hundreds  ol  them  in  use— not  "asgowl— liul  letter." 


GARDEN    CITY    FAN    CO 

Patentees  and  Sole  M'Crs 

1532  McCORMICK  BLDG.  CHICAGO 

hsUibiiflu-J   18:'^ 
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J-M  Sectional  Conduit 

This  is  a  tile  cun- 
duit.  salt-gliized  in- 
side and  out.  Is  ab- 
solutely watertight. 

Acids,  gases  or  the 
action  of  the  earth  do 
not  affect  it.  Neither 
can  it  be  injured  by 
weight  or  movement 
of  pipes.  Practically 
indestructible. 

Easily  opened  after 
installation.  Can  even 
be  taken  up  and  re- 
laid.  The  most  effi- 
cient conduit  for  con- 
veying steam,  gas, 
water,  brine  or  other  liquids  under 
ground. 

Saves  90%  of  heat  lost  in  transmission 
through  unprotected  or  poorly  insu- 
lated pipes. 

Write  for  Catalog 
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Methods    of    Connecting    Hot     Water    Heating 
Systems  to  a   District  Heating  System'^ 


By  a.  C.  Rogers, 

lul.Klut    (O.  )     RAILWAYS    AND    LIGHT    CO. 


The  subjects  an<l  business  connecte<l 
with  a  public  service  company  have  a 
pecuharity  all  their  own,  and  in  taking 
up  this  subject  the  relation  between 
the  public  and  the  heating  company, 
and  the  generally  abnormal  demands 
by  the  public  of  the  public  service 
company,  will  have  its  influence  on 
the  engineering  department  as  well  as 
on  other  branches.  In  the  heating 
branch  the  consumer  will  ask  for  and 
expect  results  that  if  he  were  supply- 
ing himself  would  not  be  enjoyed  nor 
figured  for.  This  can  be  illustrated 
by  citing  the  case  of  a  heating  system 
locally  run  in  the  consumer's  building, 
and,  so  far  as  good  results  or  economy 
are  considered,  never  approached  nor 
enjoyed,  but  if  that  same  system  is 
connected  to  a  district  heating  com- 
pany, a  demurrer  to  any  changing  or 
any  waiver  of  anticipated  good  will 
have  to  be  forced  from  the  consumer 
by  a  series  of  demonstrative  talks,  giv- 
ing the  whys  and  wherefores  in  a  very 
lucid  manner. 

In  the  drawings  the  same  reference 
letters  are  used  to  designate  the  same 
points : 

A  represents  the  heating  company's 
service  pipes  into  building. 

B  represents  the  house  system  feed 
main  or  flow  pipe. 
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C"  represents  the  house  system  re- 
turn main. 

1)  represents  the  radiator  supply 
and  return  branches. 

IC  represents  a  valve  or  blank  flange 
«  n  boiler  feed  to  flow  main. 

F  rei)resents  the  same  on  return 
l)ipe  or  main. 

(i  represents  the  service  valves  on 
district  supply  service  inside  building 
wall. 

H  represents  the  heating  company's 
regulating  valve  on  return  pipe  of 
service. 

J  represents  the  connection  of  ser- 
vice flow  into  B. 

K  represents  the  connection  of  ser- 
vice return  into  C. 

L  represents  drip  or  drain  connec- 
tions. 

M  represents  regulating  cock  or 
valve  on  return  branches. 

X  represents  a  small  pipe  by-pass 
in  system  Fig.  6. 

O  represents  a  disc  or  regulating 
cock  by-pass  in  system  Fig.  7. 

P  represents  a  by-pass  of  full  pipe 
with  radiator  branches  taken  off  with 
"y's"  or  branch  tees. 

R  represents  a  secondary  garage 
service. 

S  represents  a  by-pass  with  custom- 
ary three  valves  to  form  it. 

Before  describing  each  plate  or  il- 
lustration, let  me  state  that  district 
hot-water  heating  is  a  forced  feed  and 
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that  the  best  results  and  greatest  econ- 
oniv  come  from  maintaining  a  gravity 
flow  and  outflow  to  all  radiators,  liy 
reason  of  this  forced  feed  all  heating 
systems  are  very  sensitive,  some  more 
than  others,  but.  as  a  class,  very  much 
more  than  a  regular  gravity  heating 
system.  A  trap  is  detrimental  to  grav- 
ity heating,  and  is  fatal  to  that  part 
when  trapped  on  a  pressure  gravity 
system. 

A  general  supervision  of  house  in- 
stallations when  connected  to  district 
heating  is  incumbent  upon  the  engi- 
neering department  cf  the  heating  c<im- 
pan\ .     This  holds  good  fcjr  hot  water  .t^; 


able  asset  to  the  writer  is  the  experi- 
ence of  connection  with  a  district  heat- 
ing companv  and  the  results  by  the 
department  with  which  he  is  detailed. 
In  Fig.  I  we  illustrate  a  system  that 
was  used  more  some  vears  ago  than 
now.  although  when  properly  laid  out 
and  installed  gives  verv  good  results. 
The  feed  of  all  radiators  is  taken  off 
the  top  of  the  main  and  the  return  is 
put  into  the  side  of  the  main.  In  this 
system  there  is  a  gradual  tirop  in  tem- 
perature as  the  water  flows  along  the 
main,  due  X^^  the  cooled  water  in  the 
radiators  dumping  l)ack  int<^  the  main 
and   till-   rndintiir-  u^\\<X  be  figured   for 
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well  as  steam  heating,  and  is  largely 
jiractice*!  by  all  companies.  As  re- 
gards new  work,  this  presents  a  prob- 
lem that  may  be  easily  accomplished, 
but  when  contem]iIating  heating  sys- 
tems already  installed  and  being 
locally  heated  the  engineer  may  expect 
to  meet  difticulties  both  in  the  system 
and  with  the  owner.  .\n  owner  may 
be  indifferent  to  results  and  economy 
when  rumiing  his  own  heating  j^lant 
and  yet  may  be  verv  exacting  when 
getting  service  from  a  district  heating 
company.  The  engineer  often  meets 
with  systems  that  cause  him  to  won- 
der how  heating  was  ever  thought  of 
or  accomplisbecl. 

In  considering  this  subject,  a  valu- 


this  drop  to  give  the  results  desired. 
The  method  of  adjusting  for  district 
heating  in  this  case  is  as  follows: 

The  l)oiler  is  cut  out  bv  putting 
valves  in  the  flow  and  return  pipes  or 
blank  flanges  or  blind  gaskets  in  flange 
unions,  as  at  E  F:  the  expansion  tank 
is  cut  ofl^  by  valve  or  by  capping  or 
])lugging  the  leads  to  it ;  the  service 
is  cut  in  by  tapping  the  main  at  J  and 
K.  Service  valves  C,  are  always  put 
on  service  inside  building  wall,  and 
regulating  valve  H  is  placed  on  the 
service  return  pipe  just  before  leaving 
the  building:  by  proper  adiustment  of 
II  the  results  are  fully  up  to  all  that 
was  ever  accomplished  bv  local  heat- 
ing, if  not  better. 
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FIG.  2— TWO-BELT  SYSTEM.   SIMILAR   TO   FIC.  1 


In  Fig.  2  a  system  the  same  as  Fig.  i 
is  illustrated,  except  the  system  has 
two  hclts  ami.  in  addition  to  the  in- 
structiDiis  for  I'ig.  i.  the  return  has 
two  connections,  and  regulating  cocks 
M  are  installed  on  both  returns  and 
ailjusted  to  c<|ualize  Iwth  belts,  pre- 
venting a  short  circuit  in  either  belt 
and  giving  an  equal  distribution. 

Fig.  3  is  an  illustration  of  the  well- 
knmvn  two-pif)e  underfeed  gravity, 
and  the  following:  method  is  given : 
I'.lank   off  boiler   at    feed   and   return 


and  also  expansion  tank;  tap  feed  ser- 
vice in  at  boiler  as  at  J.  and  ta])  return 
in  extreme  end  of  return  main  away 
from  bcjilcr  as  at  K;  this  metliod  pre- 
vents short  circuiting  and  promotes  a 
balancing  that  is  otherwise  trouble- 
some. 

Fig.  4  is  an  illustration  of  a  single- 
belt,  two-pipe,  underfeed  gravity,  with 
parallel  mains,  but  opposing  flow. 
The  writer  would  place  this  system  at 
the  head  of  all  underfeed  work.  The 
mains   of   themselves   will    practically 


FIG.  3— ONE-BELT,  TWO-PIPE.  UXDERFEED  GRAVITY  SYSTEM,  \VITH  PARALLEL  MAINS 
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FKi.   4— ONE-BRLT.  TWO-PIPE.   LNDKRFKED  (.RAVITV  SYSTEM.  WITH     PARALLEL   BUT 

OPPOSED  MAINS 


make  a  balance  to  the  job.  ami  a  build- 
iiija^.  even  tlioujrh  (|uite  large,  with 
clearance  for  mains,  can  be  accommo- 
dated on  one  belt.  This  job  will  work 
gravity,  without  pitch  to  mains,  pro- 
viding:^ the  size  of  mains  is  liberal. 
The  method  of  connecting:  to  district 
heating  is  readily  outlined. 

Fig.  5  is  a  sketch  of  onlv  a  portion 
of  a  multiple  underfeed  svstem.  only 
the  headers  being  shown.  We  meet 
this  work  sometimes  and  make  the  fol- 
lowing for  connecting:  Tap  main  flow 
header  at  J  and  tap  each  return 
marked  C  at  K.  installing  a  cock  M 
for  regulation  on  each  unit :  the  boiler 
is  lilanked  off  as  l>efore  at  K  F ;  by  ad- 
justing M  with  opening  in  each  to  suit 
the  duty,  a  balance  is  made  and  short 
circuiting  prevented. 

Fig.  6  is  a  one-pipe,  forced-feed 
series  system  and  for  district  work 
only,  where  at  one  time  it  was  uni- 
versal for  district  work ;  the  sketch 
shows  the  pipe  main  carried  along  be- 
tween the  radiator  branches,  which  is 
called  a  by-pass,  and  the  sketch  shows 
three  different  kinds — first,  a  small 
pipe  by-pass  X.  the  pipe  being  smaller 
than  the  main  favors  a  flow  through 
the  radiator ;  next,  a  bv-pass  with  cock 
for  adjustment  or  a  union  with  a  disc 
with  a  hole  of  proper  size  (this  is 
shown    at   O)  ;   and.   next,   a    full    bv- 


pass  as  at  P.  with  branches  taken  off 
with  Y  fittings  or  branch  tees ;  there 
are  some  places  such  as  shown  in  Fig. 
1 1  where  this  svstem  is  the  only  way, 
but  for  house  or  residence  work  this 
system  is  not  allowed  anv  more. 

Fig.  7  shows  a  forced-feed  heating 
coil,  such  as  for  factorv  and  garage 
work :  the  feed  is  connected  to  the  bot- 
tom of  coil  and  return  is  out  the  top; 
by  this  method  a  full  pipe  is  assured 
and  the  coil  is  self-freeing  of  air,  all 
air  being  driven  out  and  no  air  vents 
being  necdcfl :  the  sketch  shows  a  coil 
running  along  the  wall  with  right- 
angled  branch  and  a  continuation 
through  to  another  room;  headers 
cannot  be  used  in  this  work  on  ac- 
count of  short  circuits  and   a   return 
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FIG.  5— HEADERS  AT  THE   BOILERS  OF   A 
MULTIPLE  UNDERFEED  GRAVITY  SYSTEM 
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PIG.  6— ONE-BELT,  SINGLE  PIPE  SERIES,   PRESSURE  GRAVITY  SYSTEM 


hend  coil  is  used  :  where  a  header  coil 
is  met  with,  <hscs  or  cocks  for  regula- 
tion in  each  coil  pipe  are  necessary. 

Fij:^.  8  shows  a  method  in  use  where 
a  garage  is  supplied  after  heating  the 
residence ;  the  garage  service  is  shown 
and  marked  R.  the  same  l)eing  cut  in 
the  return  pipe  onlv,  and  for  control  a 
by-pass  S  with  three  valves  is  in- 
stalled ;  by  this  method  the  garage  is 
fed   when    wanted   and   otherwise   cut 


out ;  when  garage  is  on,  regulator  H 
is  opened  for  larger  feed  and  good  re- 
sults are  found  to  be  the  case. 

I-'ig.  9  shows  the  standard  two-pipe 
pressure  gravity  system  which  is  lo- 
callv  called  "double  belt"  and  is  the 
system  most  generally  used  now ;  it 
gives  perfect  results,  is  low  in  friction 
and  balances  up  with  no  drawbacks; 
it  is  ver}'  sensitive,  though,  and  any 
trap   in   radiator  branches   is   fatal   to 


^  "s^ 


FIGS.   7,  8  AND  11.     FIG.  7  (at  top)  SERIES   COIL  PRESSURE  HEATING    SYSTEM.     FIG.  8  (small 

cut  at  left)  CONNECTION  OF  GARAGE  SERVICE  TO  THE  HOUSE  SERVICE.      FIG.   11 

(at  right)   SINGLE  SERIES,  SINGLE  PIPE  PRESSURr)  OR  FORCED  FEED 

SYSTEM 
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FIG.  'y— 0NE-BP:LT.  TWO  PIPK    UNDKRFKlil)  PRKSSLRE  GRAVITV  SYSTEM 


that  radiator.  This  belt  on.  say,  JO  ft. 
by  30  ft.,  can  supply  1200  sc|.  ft.  of 
radiation  on  i '  .■  in.  holt  with  ample 
results;  larger  belts  are  niaile  in  J-in. 
and  J|j-in.  pipe  sizes. 

Fig.  10  shows  the  same  system  for 
locations  where  the  radiators  are  lo- 
cated in  a  narrow  zone;  it  is  a  three- 
pipe  belt  and  gives  results  that  are  all 
that  is  expected ;  for  double  flat  build- 
ings this  is  specific. 

Fig.  II  shows  a  system  installed  in 
a  garage  which  is  a  series  pipe  job 
with  radiators  and  coils  both  ;  a  radia- 
tor located  on  floor  above  is  shown ; 
the  front  of  garage  having  large  doors 
and  also  a  side  door  with  cement  floor 
causes  the  belt  to  be  carried  over  the 
openings;  traps  are  thus  formed,  and. 
while  not  detrimental  to  heating  with 
this  job.  yet  for  safety  when  shut  off 
drips  are  placed  on  all  low  points. 

In  conclusion,  I  want  to  again  men- 
tion the  sensitiveness  of  all  hot  water 
pressure  heating  work.  The  best  re- 
sults are  demanded  of  all  district  heat- 
ing companies,  anfl.  again,  reliability, 
simplicity  and.  above  all,  economy  are 
expected  of  the  engineering  depart- 
ment of  the  company. 

Two  other  systems  will  be  men- 
tioned only  as  this  paper  has  probably 
exceeded  its  bounds :  both  are  what  is 


termed  overfeed — that  is.  the  feed  is 
carried  to  the  top  of  building  and  fed 
downward — the  return  being  in  base- 
ment. The  nms  of  the  mains  are  sim- 
ilar but  the  branches  for  radiators  are 
difTcrcnt;  in  the  first  a  single-pipe 
making  a  vertical  series  is  used,  in 
which  all  radiators  on  that  branch  are 
in  series  and  radiation  must  be  fig- 
ured for  same;  in  the  other  the  rad- 


FIG.     10— ONE-BELT.    THREE-PIPE.     UNDER- 
FEED  PRESSURE  GRAVITV  SYSTEM 

iator  branches  are  fed  in  multiple  and 
the  feed  supplies  all  radiators,  while  a 
separate  return  pipe  carries  the  cooled 
water  from  the  radiators.  Both  can 
be  used  on  pressure  work,  but  the 
writer  would  strongly  urge  the  last 
system  for  both  gravitv  and  pressure 
work.  These  overhead  svstems  are 
recommended  for  buildinijs  of  more 
than  three  stories  high  and  where  attic 
room  can  accommodate  the  main. 
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New  Scheme  of  Automatic  Car  Ventila- 
tion 

An  arranf^^ement  that  may  be  used 
•  for  ventilating  enclosed  buildings,  but 
which  is  especially  designed  for  street 
cars  and  railroad  coaches,  has  lately 
been  patented  by  Harry  B.  Leeming, 
of  Salford.  England. 

The  main  features  of  the  system  are 
shown  in  the  accompanying  drawings. 
Use  is  made  of  a  series  of  open  sheet- 
metal  or  other  cones  of  varying  sizes 
arranged  in  line,  the  small  end  of  one 
cone  projecting  into  the  larger,  open 
end  of  the  succeeding  cone,  and  so  on 
throughout  the  series.  The  intention 
is  that  a  strong  current  shall  be  in- 
duced down  the  first  cone  and  deliv- 
ered at  the  smaller  end  into  the  larger 
end  or  mouth  of  the  second  cone,  antl 
thereby  cause  vitiated  or  foul  air  to 
enter  the  larger,  open  mouth  of  the 
second  and  succeeding  cones,  and  so 
be  swept  on  through  the  second  cone, 
on  to  the  thir<l.  and  so  on  throughout 
the  series, 

A  number  of  cones  are  strung  to- 
gether, or  suitably  supported,  and, 
according  to  the  essential  novel   feat- 


FIG.  3— SECTIONAL  ELEVATION  OF  A  DOU- 
ULE-OECK  TRAM   CAR.   WITH   THE   VEN- 
TILATING  CONES   APPLIED 

continuous  cone  length  are  strung  to- 
gether and  annular  apertures  are  pro- 
vided at  regular  or  suitable  intervals 
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FIG.   1— SECTIONAL  PLAN.  SHO^\  ING  APPLICATION  OF  A  SERIES  OF  CONES  TO  THE  VEN- 
TILATION OF  A  STREET  CAR 


ure  of  the  invention,  these  are  cut 
from  one  continuous  conical  tube,  or 
to  corresponding  proportions.  The 
conical  sections  so  obtained  from  one 


FIG.  2— VENTILATING  CONES  EQUIPPED 
WITH   A   NOZZLE  OR   BLOWING   DEVICE 


through  which  the  vitiated  air  can  en- 
ter and  be  swept  along  by  the  induced 
current  traversing  from  end  to  end. 

The  scheme,  as  described,  may  be 
modified  to  suit  various  conditions. 
A  fan,  for  instance,  may  be  located  at 
the  exit  to  accelerate  the  flow  of  air. 
A  nozzle  or  blowing  device  may  also 
be  utilized,  as  shown  in  Fig.  2,  which 
would  probably  prove  an  advantage 
when  the  cones  are  fixed  in  a  build- 
ing. 

In  Fig.  3  the  illustration  shows  two 
sets  of  a  series  of  cones  longitudinally 
disposed  on  each  side  of  a  tram-car, 
but  any  required  number  may  be  used, 
and  they  could,  if  desired,  be  located 
in  air  trunks  in  the  car  roof. 
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Wind  EyfJ^ects  on  Heating  of  'Bu.ildings 


The  accompanying  sketch  is  intend- 
ed to  represent  a  school  building'.  A, 
and  its  immediate  surroundings.  The 
adjacent  building,  B,  is  in  the  posi- 
tion shown.  Fresh  air  inlets  for  the 
air  supply,  and  exhaust  outlets  for 
the  ventilation  are  as  indicated.  The 
adjacent  building  is  about  20  ft. 
higher  and  about  20  ft.  away. 


low  the  lines  shown  by  the  arrows, 
causing  the  air  to  vary  in  the  fresh 
air  registers,  so  that  instead  of  a 
steady  inflow  at  the  register,  there 
would  be  an  outflow  at  times ;  that 
is,  I  could  get  a  varying  amount 
from  nothing  to  300  ft.  velocity,  and 
then  suddenly  reversing,  so  that  my 
readings   for  one  minute  would   show 
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SKETCH  SHOWING  EFFECT  OF  WIND  ON  HEATING  OF  SCHOOL  BUILDING 


When  the  wind  was  blowing  from 
the  northwest,  I  found  that  I  could 
get  very  little  air  in  the  room.  A, 
through  the  register.  The  wind  would 
strike  the  adjacent  building  and   fol- 


that  tiiere  was  no  air  registered. 
I  placed  a  temporary  wind  shield 
over  the  fresh  air  intake,  and  this  I 
found  corrected  the  difficulty.  I  then 
erected   a   permanent   shield. 
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The  room  had  three  windows  on 
the  north  side,  and  four  windows  on 
the  east  side.  Placing  my  anemo- 
meter on  the  windowsill  at  a.  I 
found  there  was  an  appreciable  inflow 
through  the  closed  window,  caused 
by  window  leakage.  Placing  it  at  b, 
1  found  there  was  an  inflow  and  out- 
flow, also  due  to  leakage.  Testing  at 
c.  there  seemed  considerable  leakage, 
and  at  d  considerable  outflow  ;  these 
acted  as  a  check  on  the  inlet  from 
the  fresh  air  register. 

Opening  the  window  at  .a,  of  suf- 
ficient area  to  equal  the  size  of  heat 
flue  or  register,  there  was  a  positive 
inflow  through  this  opening,  and 
slightly  less  volume  in  the  outflow  in 
the  vent  register.  Closing  this  win- 
dow, and  removing  my  anemometer 
to  the  window  d  and  opening  the 
same  in  prt)portion  to  the  vent  regis- 
ter, there  was  an  outflow,  and  the 
vent  register  was  found  to  be  dead, 
as  no  air  was  passing  through. 

The  eff'ect  was  caused  by  the  high 
wind  striking  the  taller  adjoining 
building,  depressing  the  current,  and 
sweeping  through  the  space  between 
the  two  buildings  with  rapi<l  velocity 
in  the  lines  shown  by  the  arrows, 
causing  a  suction  on  the  east  side  of 
the  school  building,  which  drew  the 
air  through  the  space  around  the 
sash  at  c  and  d  sufticient  to  prevent 
the  proper  operation  in  the  heat  and 
vent  flues.  Placing  the  cowl  over  the 
intake  to  the  fresh  air  flue  assisted  in 
supplying  the  air  to  the  room  inde- 
pendent of  what  leaked  in  and  out 
through  the  sash.  If  the  windows 
had  been  properly  weather  stripped 
there  would  have  been  less  trouble 
with  the  inlet  and  vent  outlet  flues. 
— Tho))ios  Barzi'ick,  before  the  Amer- 
ican Society  of  Heating  and  Vcntilat- 
ing  Engineers. 


Ventilation  and  Heating  of  Public  Build- 
ings in  1859 

The  practice  of  heating  and  venti- 
lation as  it  existed  in  1859  is  reported 
in  a  curious  clipping  from  a  New 
York  newspaper  which  has  come  to 
light,  reporting  a  lecture  on  the  sub- 


ject delivered  by  a  Dr.  Watson,  in  that 
year,  at  the  New  York  Hospital.  In 
this  lecture  Dr.  Watson  recounted  to 
the  large  number  of  the  medical  pro- 
fession and  medical  students  who 
were  present,  the  new  ventilating  ap- 
paratus, which  was  then  under  con- 
struction at  the  hospital,  in  connec- 
tion with  a  new  steam  heating  sys- 
tem. 

"Two  perpendicular  shafts."  he 
said,  "each  about  15  ft.  high  and  4^ 
ft.  wide,  internally,  are  in  the  open 
green  at  the  north — the  other,  in  the 
corresjxinding  green  at  the  south  of 
the  building,  each  at  a  distance  of  30 
ft.  from  it.  having  been  erected  and 
made  to  communicate  beneath,  with 
the  underground  air  ducts  of  the  same 
capacity,  passing  iti  a  direct  line  on- 
ward from  the  upright  shaft  towards 
the  center  of  the  basement  hall,  and 
bencatli  it  to  within  a  few  feet  of  the 
points  at  which  the  respective  wings 
meet  the  central  i)ortion  of  the  build- 
ings. I"lach  of  these  underground  air- 
ducts,  in  its  i)assage  underneath  the 
hall,  gives  off"  four  laterally  ascending 
branches,  which  open  into  a  corre- 
sponrling  number  of  air  chambers  in 
the  basement  wings,  the  united  capac- 
ity of  the  ascending  ])ranches  being 
still  equal  to  that  of  the  main  air  duct, 
and  both  of  them  opening  into  its 
respective  air  chamber  through  the 
floor. 

"In  supplying  pure  air  to  the  cen- 
ter of  the  house,  three  apparatuses 
are  provided  near  the  basement  win- 
dows, one  on  either  side  of  the  front 
entrance,  and  one  at  the  correspond- 
ing point  in  the  rear.  The  air  is  in- 
troduced through  them  in  such  a  way 
as  to  become  somewhat  tempered  be- 
fore reaching  the  three  air  chambers 
in  the  basement  under  the  center  part 
of  the  house,  into  which  they  open 
near  the  floor.  From  the  eleven  air 
chambers,  four  for  each  wing  and 
three  for  the  center,  the  air  is  con- 
ducted upward  bv  ascending  flues,  all 
terminating  near  the  floor  of  the  re- 
spective apartments  to  which  they 
lead,  and  retainine  the  united  capac- 
ity equal  to  that  of  the  external  open- 
ings." 
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Tkiijenly-Third   Annual    Con-Ventton,   Chicago, 

May  29'June  /.  1911 


A  n;ita!)le  and  successful  ccMivcntion 
])roperly  describes  the  twenty-tliirtl 
annual  meeting  of  the  National  As- 
sociation of  Piaster  Steam  and  Hot 
Water  Fitters  in  Chicago,  May  29- 
June  I,  191 1.  While  the  direct  object 
of  its  coming  to  Chicago — namely,  the 
affiliation  of  the  Chicago  master  fitters 
with  the  National  organization — was 
not  realized,  the  gathering  of  so  large 
a  number  of  master  fitters  and  mem- 
bers of  the  supply  trade  as  were  ])res- 
ent  and  the  scale  on  which  the  enter- 
tainment and  other  features  were  car- 
ried out  mark  the  convention  as  one 
of  the  most  im]K)rtaiit  in  the  history  of 
the  association. 

Through  its  three  local  associations 
of  steam  and  hot  water  fitting  con- 
tractors, Chicago  materially  swelled 
the  attendance  of  the  contractors. 
The  Chicago  Master  Steam  and  Hot 
Water  Fitters,  the  most  important 
of  the  local  bodies,  had  temi)<»rary 
head(|uarters  in  the  Sherman  Hotel, 
where  the  convention  was  held,  and  on 
behalf  of  all  three  local  associations 
con'^tituted  itself  as  a  Committee  i>f 
\\'elcome.  It  was  early  made  evident, 
however,  that  the  desire,  under  present 
conditions,  for  an  independent  organ- 
ization in  Chicago  was  so  overwhelm- 
ing as  to  preclude  all  thought  of  union 
with  the  National  body.  The  reasons, 
moreover,  were  frankly  given  as  being 
largely  due  to  the  centering  of  the  as- 
sociation's activities  in  the  East,  both 
in  its  general  policy  and  in  its  details 
of  organizaton. 

Outside  of  the  presence  of  so  many 
Chicago  master  fitters,  one  of  the  most 
important  contributing  features  to  the 
success  of  the  convention  were  the 
luxurious  appointments  of  the  hotel 
itself.    A  commodious  banquet  hall  on 


the  third  floor  was  reserved  for  the 
regular  sessions,  while  a  hall  immedi- 
ately in  the  rear  was  utilized  for  the 
repast  served  by  the  Manufacturers' 
and  Salesmen's  Committee  on  the  sec- 
ond night  of  the  convention.  Every 
convenience  was  at  the  disposal  of  the 
visiting  members  and  guests,  and  add- 
ed mucii  to  the  general  enjoyment. 

In  resjxjnse  to  special  invitations, 
many  of  the  former  presidents  were  on 
hand  to  participate  in  a  reunion  of  the 
charter  members  and  past-presidents. 
This  feature  of  the  convention  was 
emphasized  on  account  of  the  fact  that 
the  organization  held  its  first  meeting 
in  Chicago  in  1889.  -^s  many  as  pos- 
sible of  those  whose  faces  appeared  in 
the  first  convention  photograph  were 
invited  to  be  present,  and  during  the 
open  session  a  photograph  was  made 
of  the  "old  guard."  In  this  connection 
Secretary  Combers  read  an  interesting 
letter  from  Walter  Iliggins,  of  Wash- 
ington. D.  C,  expressing  his  regret  at 
not  being  able  to  be  present.  He  was 
eighty-six  years  old  on  May  28. 

Following  various  committee  meet- 
ings, on  Monday,  May  29,  the  con- 
vention formally  opened  with  an  ex- 
ecutive session  Tuesday  morning.  May 
30.  helfl  to  perfect  the  convention  de- 
tails. 

In  the  afternoon  the  convention  met 
in  open  session,  with  Presirlent  Charles 
.\.  Ceoghegan  in  the  chair.  The  Com- 
mittee on  Cre(lential^^,  Alfre  '  F.  Ken- 
rick,  chairman,  reported  that  374 
members  were  qualified  to  sit  in  the 
convention.  In  addition  to  the  Cre- 
dential Committee,  other  committee 
annovncements  were  as  follows: 

COMMITTEES 

XoMix.\Tixr; — S.  .\.  Jellett,  Pennsylvania; 
A.  E.  Kenrick.  ^Iassachusetts:  T.    W. 
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Butter  held.  New  Jersey;  A.  E.  Werk- 
hoff,  Indiana;  Chas.  J.  Weibert,  New 
York. 

Constitution  and  By-Laws — P-  Gormly, 
Pennsylvania;  W.  C.  Weatherly, 
Michigan;  G.  F.  Kappel,  New  Jersey; 
U.  G.  Scollay,  New  York. 

Ways  and  Means  and  Good  of  the  Order 
— E.  B.  Denny.  New  Jersey;  J.  T. 
Bradley,  Missouri;  D.  .\-  Farrell, 
Georgia. 

Appeals  and  Grievances — E.  Grassier, 
Wisconsin;  I.  E.  Shaw,  Illinois;  H. 
P.  Cahill.  Ohio. 

Auditing — W.  J.  Baldwin,  Jr.,  New  York; 
W.  .\-  Lawson,  New  Jersey;  W.  H. 
Curtin,  New  York. 

Distkiiiution  ok  Reports — W.  M.  Whit- 
lock,  New  Jersey;  George  Suter,  Mis- 
souri; G.  II.  Drake,  New  York. 

President  rieopliefjaii  then  read  his 
address.  1  le  alluded  to  the  tact  that 
at  the  first  convention  of  Master  Fit- 
ters' Association  the  late  Charles  J. 
Gillis.  vvlio  was  Mr.  (leoj^jhej^an's  part- 
ner, was  elected  president  of  the  ^Ias- 
ter  Steam  and  Hot  Water  Fitters' 
Association  of  the  I'nited  States,  lie 
also  stated  that  the  firm  of  which  Mr. 
(iillis  was  partner — namely,  Gillis  & 
Ceot^hegan — has  heen  a  memher  of 
the  association  contimiouslv  since  its 
orjT^anization.  a  period  covering  twenty- 
three  years. 

"The  National  association,"  contin- 
.ued  Mr.  Geop^hej:jan,  "was  orcjanized 
for  the  purpose  of  protectinj;:;^  our  busi- 
ness against  unscrupulous  manufac- 
turers who  were  interfering  with  the 
whole  craft,  .\nother  object  was  the 
advancement  of  the  trade  in  all  the 
latest  discoveries  of  science  appertain- 
ing to  the  circulation  of  steam  and  hot 
water,  and  the  several  branches  of 
ventilating,  and  to  create  a  better  feel- 
ing among  all  master  fitters.  .\nd  I 
can  say,  without  fear  of  contradiction, 
that  the  National  association  has  suc- 
ceeded beyond  its  expectations  up  to 
the  present  day." 

"Gentlemen."  added  Mr.  Geoghe- 
gan.  "let  me  tell  vou.  when  a  name  of 
a  manufacturer  lias  been  removed 
from  our  List  in  Accord,  all  sorts  of 
pressure  are  brought  to  bear  to  have 
it  replaced,  and  it  is  replaced  when  the 
erring  one  gives  his  assurance  that  he 
will  deal  honestly  in  the  future  with 
our  members." 


After  referring  to  the  previous  work 
of  the  association  in  securing  the 
adoption  of  a  schedule  of  standard 
flanges,  in  accordance  with  which  all 
luanufacturers  now  make  flanges  of 
uniform  diameter  and  thickness,  with 
uniform  number,  size  and  position  of 
bolt  holes.  President  Geoghegan  con- 
tinued. "Our  Committee  on  Standard- 
ization, after  five  years'  investigation 
and  labor,  has  worked  out  a  schedule 
for  flanged  fittings,  both  standard  and 
extra  heavy,  and  a  comiuittee  of  the 
.\mcrican  Society  of  Mechanical  En- 
gineers has  coincided  with  our  views 
thereon.  The  schedule  also  meets  with 
the  apprt)val  of  a  representative  of  tlie 
United  States  X  a  v  y  Department 
(Commander  Charles  M.  Dy.son),  who 
was  in  joint  sessitui  with  the  commit- 
tee when  the  schedule  was  finally 
passed  upon." 

A  pami)hlet  containing  the  commit- 
tees  recommendations  on  this  subject 
was  distributed  at  the  convention. 

".\  number  of  manufacturers  have 
already  agreed  to  accept  the  schedule, 
so  that  we  can  safely  say  another  luile- 
stone  in  the  march  of  progress  has 
been  reached." 

Of  the  other  activities  of  the  asso- 
ciation Mr.  Geoghegan  said:  "Our 
Committee  on  Standardization  is 
w(^rking  at  the  present  time  with  the 
boiler  manufacturers  to  try  to  have 
them  properly  rate  their  house-heating 
boilers,  so  that  when  you  want  to  or- 
der a  boiler  that  manufacturers  claim 
will  supply  i(X)  sc|.  ft.  of  radiation, 
you  can  take  their  catalogues,  look  at 
the  rating  printed  therein  and  know 
that  the  boiler  will  do  exactly  what 
they  claim,  and  save  you  the  annoy- 
ance and  time  turning  from  page  to 
page  to  find  out  what  the  several  con- 
ditions are. 

"This  National  association,"  con- 
cluded Mr.  Geoghegan.  "made  a  verA- 
careful  and  thorough  examination  of 
the  patents  of  the  several  vacuum 
heating  .systems  and  found  that  almost 
all  of  the  so-called  patents  had  ex- 
pired; and  to-day  the  members  of  the 
Master  Fitters'  .Association  through- 
out the  CfMuitry  can  install  a  vacuum 
heating  system  without  paying  royal- 
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ties  to  anvbodv.  We  had  no  desire  to 
interfere  with  the  business  of  any  rep- 
utable manufacturer  or  dealer  placing 
on  the  market  any  patented  article,  or 
improved  method  of  installing  any 
kind  of  heating,  ventilating  or  power 
plants,  such  as  our  members  are  inter- 
ested in.  but  we  did  intend  to  put  a 
stop  to  the  unfair  and  unjust  demands 
made  upon  our  members  and  threats 
conveyed  to  our  customers  by  those 
who  thought  their  business  interests 
were  best  served  by  following  such 
methods." 

REPORT   OF    HOARD  OF  DIRECTORS 

The  FJoard  of  Directors,  in  its  re- 
port, referred  to  the  vacuum  heating 
patents  situation  by  stating: 

"The  subject  of  vacuum  heating  sys- 
tems, which  required  so  much  atten- 
tion during  the  years  1909-1910,  was 
so  effectually  treated  that  its  ghost 
seems  to  have  been  laid.  We  have  no 
complaints  in  this  line  from  members, 
and  know  of  no  case  where  members 
have  been  disturbed  by  threats  or  law- 
suits when  the  suggestions  of  our 
printed  reports  were  followed." 

The  board  reported  that  the  matter  of 
a  change  in  the  association's  "Trade 
Resolutions"  had  l)een  under  consid- 
eration as  a  result  of  discussion  at  the 
last  convention,  and  that  after  confer- 
ences with  several  manufacturers  a 
proposed  alteration  in  the  "Trade  Res- 
olutions" was  prepared  which  would 
be  presented  in  executive  session. 

The  board's  report  also  stated  that 
in  the  matter  of  rating  house-heating 
boilers  the  most  difficult  questions 
have  been  carefully  considered,  and 
that,  as  a  result  of  many  conferences 
with  manufacturers,  conclusions  had 
been  reached  which  will  soon  result  in 
such  ratings  for  house-heating  boilers 
as  well  surely  commend  the  work  of 
the  Standardization  Committee  to 
every  master  steam  fitter. 

In  the  expectation  that  some  action 
would  be  taken  on  the  subject  of  boiler 
ratings,  a  large  representation  of 
boiler  manufacturers  was  on  hand  at 
the  Wednesday  morning  session.  May 
31,  but  the  matter  was  referred  back 
to  the  committee. 

The  report  concluded  with  an  ear- 


nest invitation  to  the  Chicago  master 
fitters,  and  to  other  non-members,  to 
become  affiliated  with  the  National  as- 
sociation. The  report  was  signed  by 
Edward  B.  Dennv  (chairman),  J-  A. 
Almirall.  X.  P.  Bishop,  John  T.  Brad- 
ley. Charles  A.  Geoghegan,  P.  F. 
Maginn.  William  H.  Oakes  and  John 
T.  Sadler. 

STANDARD  UNIFORM  FLANGED  FITTINGS 

X.  Loring  Dan  forth,  for  the  Com- 
mittee on  Standardization,  presented  a 
detailed  report  of  the  committee's 
work,  which  stated : 

"A  few  years  ago  the  possibility  of 
standardizing  fittings  so  that  all  makes 
would  be  uniform  in  every  essential 
detail  was  hardly  thought  of;  it  looked 
so  improbable  a  task.  To-day  we  can 
safely  say  that  within  the  next  six 
months  manufacturers  will  be  making 
standarrl  uniform  flanged  fittings,  pro- 
vided the  members  of  this  association 
will  back  up  what  your  Board  of  Di- 
rectors and  Standardization  Commit- 
tee, together  with  a  committee  of  the 
American  .Society  of  Mechanical  En- 
gineers have  adopted,  and  will  shortly 
present  to  the  manufacturers  as  the 
standard.  If  only  a  few  manufactur- 
ers accept  it  at  first  these  are  the  ones 
we  want  to  stand  by  and  show  them 
we  appreciate  their  desire  to  do  what 
evervone  recognizes  as  a  necessity  in 
bettering  trade  conditions.  Our  mem- 
bers should  feel  proud  to  know  that 
our  association  took  the  initiative  in 
this  important  engineering  problem, 
and  that  we  are  recognized  as  an  asso- 
ciation of  able  contracting  engineers 
who  want  to  work  with  other  Xational 
engineering  societies  in  bringing  this 
branch  of  engineering  to  as  high  a 
point  of  perfection  as  possible. 

"A  great  deal  of  credit  is  due  to  Mr. 
William  T.  English,  of  our  committee, 
w  h  o  has  devoted  a  considerable 
amount  of  time  to  compiling  the  lists 
and  arranging  the  detail  drawings  of 
the  fittings,  all  of  which  were  made 
in  his  office,  under  his  personal  super- 
vision, and  which  took  months  to  com- 
plete. As  we  all  know,  at  the  present 
time  flanged  fittings  made  by  many 
different  manufacturers  nearly  all  vary 
in  some  dimensions,  so  that  if  a  fitting 
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breaks,  or  if  for  any  reason  we  must 
change  a  fitting  in  a  main,  it  necessi- 
tates getting  a  new  fitting  from  the 
same  pattern  as  the  old  one,  and  if  this 
cannot  be  done  it  may  be  necessary  to 
change  a  length  of  pipe,  which  often 
requires  a  great  amount  of  time  and 
labor.  This  question  not  only  affects 
us  as  contractors,  but  often  the  owner 
suffers  where  his  plant  is  shut  down 
for  hours  or  days  waiting  for  repairs 
which  could  be  made  very  quickly  if 
the  fittings  were  of  standard  dimen- 
sion n. 

KATIXG    HOUSE-IIKATING    BOILERS 

'"In  the  matter  of  arriving  at  a 
standard  for  rating  house-heating  boil- 
ers, we  have  marie  less  progress  than 
we  hoped  to.  We  have,  however, 
made  some  definite  progress  which  we 
think  will  show  results  in  the  near 
future.  By  continually  agitating  the 
subject,  we  have  been  able  to  get  the 
engineers,  manufacturers,  and  even 
some  of  the  architects  interested,  and 
they  all  see  the  necessity  for  some  uni- 
form method  of  testing  and  a  proper 
basis  for  rating  boilers  used  for  liouse- 
heating  purp<ises.  We  know  that  some 
manufacturers  are  now  making  tests 
along  lines  which  we  have  outlined  as 
house-heating  conditions,  and  when 
the  results  of  these  tests  have  been 
compiled  it  will  be  possible  for  them 
to  give  conservative  ratings,  which  for 
house-heating  conditions  should  be 
generally  satisfactory.  Our  committee 
has  made  some  tests  at  one  of  the  large 
boiler  manufacturer's  plants,  and  has 
gathered  from  many  members  of  the 
association  the  results  of  their  individ- 
ual experiences,  and  we  have  tried  to 
compile  in  a  fair  way.  and  as  concisely 
as  p)ossible,  what  we  consider  to  be 
actual  house-heating  conditions. 

"Manufacturers  should  be  able  to 
guarantee  their  boilers  under  these 
conditions,  and  rate  them  accordingly. 
If  the  boiler  manufacturers  will  not 
rate  their  boilers  under  house-heating 
conditions,  we  will  at  least  try  to  get 
from  them  the  results  of  their  tests 
made  under  these  conditions,  and  from 
the  data  we  receive  we  may  be  able  to 
give  the  members  information  so  they 
can    deternu'ne    for    themselves,    more 


accurately  than  now,  what  ratings  dif- 
ferent boilers  should  have  under 
house-heating  conditions. 

"This  subject  is  an  important  one, 
and  the  committee  would  like  to  hear 
from  members  who  have  information 
which  they  are  willing  we  should  have, 
and  the  more  information  we  get  from 
members,  even  if  it  is  only  their  un- 
fortunate experiences  with  dift'erent 
lK)ilers,  will  materially  helji  the  com- 
mittee when  meeting  the  manufactur- 
ers and  trying  to  get  them  to  see  this 
subject  as  we  do,  as  contractors. 

"The  members  of  this  association 
can  do  more  in  the  matter  of  getting 
proper  ratings  for  house-heating  boil- 
ers than  any  committee  can.  The 
committee  can  formulate  conditions  as 
nearly  right  as  possible  and  can  ask 
the  manufacturers  to  comply  with 
these  conditions;  but  where  manufac- 
turers think  it  may  be  detrimental  to 
their  interests  to  give  us  boiler  ratings 
such  as  we  ask  them,  we  must  stand 
firm  and  demand  fairness  and  recog- 
nize substantially  those  manufacturers 
who  are  fair.  We  have  asked  some 
of  the  manufacturers  to  consider  the 
question  of  giving  us  ratings  on  all 
house-heating  boilers  in  accordance 
with  the  amount  of  coal  burned  per 
hour  per  square  foot  of  grate,  when 
the  boiler  is  fired  at  stated  periods. 
We  hope  in  this  way  to  be  able  to  tell 
at  a  glance  what  a  boiler  will  do  under 
different  conditions  of  firings  and 
amounts  of  coal  burned.  In  fixing  the 
amount  of  coal  to  be  burned  and  the 
periods  of  firing,  we  have  had  to  take 
the  experience  of  those  who  have 
given  us  their  experience.  You  can 
see  how  important  and  necessary  it  is 
for  members  to  take  a  personal  inter- 
est in  accumulating  data  on  subjects 
pertaining  to  this  branch  of  engineer- 
ing and  letting  our  committee  have  the 
benefit  of  your  experience." 

The  report  was  signed  by  Wni.  J. 
Baldwin.  Jr.  (chairman),  N.  I.oring 
Danforth,  Wm.  P.  Kirk,  Edward  B. 
Denny  and  Charles  A.  Geoghegan. 

RIDDING  FOR  WORK  THROUGH  GENERAL 
CONTRACTORS 

The  Committee  on  Trade  Relations 
devoted  its  report,  which  was  read  by 
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E.  B.  Denny,  chairman,  to  a  discussion 
of  the  practice  of  sub-contracting  on 
the  part  of  master  fitters.  Following 
are  the  principal  portions  of  the  re- 
port: 

"This  subject  has  been  agitated  for 
some  years,  and,  as  a  result,  much  of 
the  important  work  in  our  business  is 
let  separately,  and  many  of  our  best 
concerns  refrain  almost  entirely  from 
sub-contracting.  Still,  much  impor- 
tant work  is  done  through  general  con- 
tractors, and  most  of  it  without  ulti- 
mate profit  to  tiie  sub-contractors. 
Why  should  th*^  practice  continue ;  or 
why  should  otherwise  sane  business 
men  continue  a  [)ractice  which  is  ad- 
mitted to  be  ultimately  ruinous?  Is  it 
not  in  a  measure  because  no  j)ractical 
means  arc  in  tlicir  hands  by  which 
much  of  it  could  be  avoided  and  the 
practice  discredited  ?  We  believe  that 
i^uich  business  now  done  in  thi>  un- 
profitable way  could  be  secured  direct 
if  plain  but  adequate  reasons  for  the 
change  could  be  presented  at  the  pre  p- 
cr  time  and  in  concrete  form.  \Ve 
therefore  recommend  that  such  rea- 
sons as  we  suggest  below  be  printed 
and  in  the  hands  of  our  members,  for 
use  as  occasion  or  opportunity   arises : 

"i.  Why  should  a  broker  or  gen- 
eral contractor,  who  has  no  expert 
knowledge  of  such  work,  intervene  at 
the  expense  of  the  owner  either  in 
money  or  character  of  plant  installed? 

"2.  The  minimum  of  risk  assumed 
is  admitted  to  be  the  best  business 
practice. 

"3.  Direct  contracting  with  the 
owner  means  the  minimum  risk  in 
most  cases. 

■'4.  Accepting  the  broker  or  gen- 
eral.contractor,  in  lieu  of  the  owner,  is 
increasing  business  risk,  with  no  ade- 
quate return,  and  is  not  good  business 
practice. 

"5.  Dealings  through  general  con- 
tractors mean  that  the  sub-contractor's 
capital  is  often  used  to  carry  on  the 
general  contractor's  business.  This  is 
a  form  of  philanthropy,  and  not  of 
business. 

"6.  Where  it  is  necessary  that  the 
work  be  done  under  a  general  contract, 
we  recommend  that  bids  be  submitted 


to,  and  be  opened  b}',  the  owner  or  his 
direct  representative,  and  the  contract 
be  awarded  to  the  acceptable  bidder, 
who  may  then  have  his  figures  incor- 
porated in  the  general  contract." 

The  report  was  signed  by  E.  D. 
Denny  (chairman),  J.  P.  Gallivan,  C. 
A.  Geoghegan.  F.  P.  Hill,  H.  Middle- 
ton.  S.  Wright  and  G.  F.  Kirkhoff. 

The  secretary's  and  treasurer's  re- 
ports were  then  presented,  the  treas- 
urer's report  showing: 

Cash  on  hand  May  i,  1910.  $8,622.61 
Receipts,    May    i,    1910,   to 

May  I,  191 1  14,652.03 


Making  a  total  of ...  .$23,274.64 
Expended,  May   i,  1910,  to 
May  I,  191 1 15,209.28 


Cash  balance  May  i,  191 1.   $8,065.36 
The  report  was  signed  by  J.  A.  Al- 
mirall,  treasurer. 

I'ENNSVLVANI.V   STATK  ASSOCIATION   ON 
SUB-CONTRACTING 

The  Pennsylvania  State  Association 
presented  the  following  resolutions, 
which  were  unanimously  adopted  at 
its  convention  in  Pittsburg.  May  28, 
with  a  request  for  their  consideration 
by  the  National  association.  They 
were  referred  to  the  incoming  Board 
of  Directors : 

"i.  Resolved,  as  it  is  the  sense  of 
this  association  that  the  heating  appa- 
ratus is  a  part  of  the  finishing  of  a 
building,  we  recommend  that  the  prac- 
tice of  bidding  to  general  contractors 
be  discontinued,  and  in  lieu  thereof 
bids  be  tendered  to  the  owner  or  his 
representative. 

'"2.  Resolved,  that  we  consider 
charges  for  boxing  and  crating  mate- 
rial as  unfair  and  unjust  extra 
charges ;  are  therefore  opposed  to  it, 
and  recommend  some  action  on  the 
part  of  the  National  association  to 
have  the  practice  discontinued. 

"3.  Resolved,  as  the  sense  of  this 
association  that  boiler  manufacturers 
making  sales  of  boilers,  radiators  and 
repairs,  etc..  direct  to  consumers  can- 
not expect  to  be  retained  on  our  accord 
list. 

"4.    The    convention    directed    that 
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membership  committees  representing 
various  districts  of  the  state  be  ap- 
pointed to  canvass  and  solicit  mem- 
bers; and  in  this  connection  request 
tlie  National  association  to  assist  in 
our  efforts  to  increase  the  membership 
by  sending  an  organizer  through  the 
state  of  Pennsylvania." 

The  first  session  on  Wednesday 
morning.  May  31,  was  behind  closed 
doors.  In  the  afternoon,  at  an  open 
session,  new  officers  were  elected  and 
installed,  the  pa>t  presiflents  and  char- 
ter members  present  were  ])hoto- 
graphed  in  a  body,  and  a  special  ad- 
dress was  delivered  by  Richard  T. 
Crane,  president  of  the  Crane  Co..  Chi- 
cago. A  ])apcr  by  Edward  P.  Bates,  of 
Syracuse,  N.  Y.,  was  read  by  Secre- 
tary Combers. 

New  Officers 

The  new  officers  elected  were  as 
follows : 

i'Ki:siDi:.\T 

Edward  B.  Denny,  Newark.  X.  J. 

VICE-PRESIDENT 

John  T.  Bradley,  St.  Louis.  Mo. 

TRE.\SURER 

J.    A.    Almirall.    New    York. 

HOARD    OF    DIRECTORS 

Charles  .\.  Cieoghegan,  New  York : 
P.  F.  Maginn,  Pittsburg;  William  H. 
Oakes,  Boston ;  G.  F.  Kirkhoft".  In- 
dianapolis;  Samuel  Wright.   P>uff'alo. 


The  Entertainment  Features 
Under  tlie  supcrvi^iun  01'  President 
William  G.  Le  Compte.  of  the  M.inufac- 
turers'  and  Supply  Men's  Entertainment 
Committee,  a  programme  of  entertain- 
ment for  the  delegates  and  ladies  and 
other  guests  was  carried  out  in  a  manner 
that  brought  forth  the  heartiest  e.xpres- 
sions  of  praise.  The  enjoyment  of  the 
various  outings  was  enhanced  by  the 
beautiful  weather  which  prevailed 
throughout   the  convention. 

Immediately  after  the  opening  session 
a  meeting  of  the  committee  was  held, 
with  President  Le  Compte  in  the  chair. 
A.  S.  Armagnac  was  made  temporary 
secretary  and  Joseph  Graham,  tempo- 
rary treasurer. 

A  committee  on  rifle  range  was  ap- 
pointed, consisting  of  Emmons  Collins, 
A.  M.  Nichols  and  F.  E.  Whiting:  also  a 
committee  on  bowling  alleys,  composed 
of  P.  H.  Pinder.  .\.  S  .\rmagnac  and  C. 
A.  Miller. 


Before  adjournment  the  meeting  re- 
elected \\  illiam  G.  Le  Compte  president; 
Frank  K.  Chew,  secretary,  and  M.  E. 
Danfortli,  treasurer. 

The  following  firms  responded  to  the 
invitation  to  share  in  the  expenses  inci- 
dent to  the  entertainment  as  planned: 

H.  B.  Smith  Co.,  Westtield,  Mass. 

Jenkins  Bros.,  Xew  York. 

Warren  Webster  &  Co.,  Camden,  N.  J. 

Bishop-Babcock-Becker  Co.,  Cleveland, 
O. 

H.  W.  Johns-Manville  Co.,  New  York. 

Powers  Regulator  Co.,  Chicago. 

Standard  Steam  Specialtv  Co.,  New 
York. 

United  States  Radiator  Corporation, 
Detroit,  Mich. 

Iroquois  Engineering  Co..  Chicago. 

American   Radiator   Co..   Chicago. 

C.  .\.  Dunham  Co..  Marshalltown,  la. 

.M.XSTKk    FITTERS    WIN    RIKI.K    M.VTCH 

The  first  event  on  the  programme  was 
a  rifle  match.  Tuesday  evening,  May  30, 
at  Free"s  Rifle  Gallery,  between  the  Mas- 
ter Fitters  and  the  supply  men.  This 
match  resulted  as  follows : 

M.VSTF.R    FITTERS 

Name.  Score 

William   J.   Baldwin,  Jr 473 

V.  F.  .Magiiui   4<i4 

John  T.  Sadler  141 

J.  .\.  .\Imirall  471 

H.  B.  Combers   45Q 

Total 2308 

SfPIM.Y    MEN 

William  G.  Le  Compte 4S1 

R.   B.  Flershem. 458 

l-"dward  E.  McNair 452 

Frank   B.  Howell 471 

Theo.  F.  Humphreys 387 

Total.  2249 

The  two  men  <>n  eacli  >ide  having  the 
highest  scores  continued  iIk-  niatch  with 
the  following  results : 

M.NSTER    FITTERS 

Name.  Score. 

William  J.  Baldwin,  Jr 479 

J.  .\.  .\lmirall 4/0 

Total    949 

Sl'PPLV   MEN 

William  G.  Le  Compte 47^ 

Frank  B.  Howell 466 

Total 939 

THE   BOWLING    MATCHES 

The  Master  Fitters  were  also  success- 
fid  in  the  bowling  match  Wednesday 
evening  against  the  supply  men.  The  re- 
sult of  this  match  is  shown  herewith  : 
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SUPPLY    MEN 

1st 
G. 

C.  A.  Miller 131 

H.  B.  McLelland...   126 

L.  H.  Drury 113 

A.  M.  Nichol 75 

J.  T.  Stackhouse.  . .   141 


2d 
G. 

163 
188 

135 
130 
130 


3(1 
G. 
102 
168 
120 
112 
140 


Totals 586    752    64: 


MASTER    FITTERS 

G.   H.  Zellers 121 

E.  F.  Joy  

H.  W.  Chapman.  . 
H.  B.  Gombers.  . . 
\V.  J.  Baldwin,  Jr. 


119 
155 
1 3-' 
I4y 


188 
107 

1^7 
100 
129 


104 
190 
178 
116 
132 


Totals 676    711     720 

Fifteen  ladies  participated  in  the  ladies' 
bowling  match,  with  the  following  re- 
bults,  the  ten  prize  winners  beinc  vriveii 
in  the  order  named  : 

L.MllES*    m)WLI.\(;    .St  ORES 

Miss     B.     \V.     Zellers.     Washingtun 

D.  C n, 

Airs.  P.  H.  Pindcr.  New  York ij.. 

Miss     N.     E.     Zellers,     Washington. 

D.  C. 112 

Mrs.  W.  J.  Woolley,  Evansville,  Ind.  97 
Mrs.  H.  W".  CIuii)m;m.  New  York....  >^) 
Mrs.  X.  P.  Bishojj,  New  Haven,  Conn.     79 

Mrs.  J.  T.  Bradley,  St    Louis 69 

Mrs.  C.  A.  Geoghegan,  New  York...  67 
Mrs.    J.    A.    Ziesse,    Grand    Rapids, 

Mich 64 

Mrs.  H.  B.  McLelland.  Chicago 58 

Mrs.  Frank  Leavery,  Syracuse.  X.  Y.     58 

Mrs.  H.  B.  Gombers,  New  York 53 

Mrs.  J.  S.  Knee 50 

Miss  M.  Birge.  New  York 44 

Mrs.     G.     H.     Zellers.     Washington. 

D.   C. 34 

Immediately  following  the  completion 
of  the  bowling  matches,  the  entire  party 
repaired  to  one  of  the  banquet  halls  of 
the  Hotel  Sherman,  where  a  midnight 
supper  was  served,  consisting  of  lobster 
and  chicken  salads,  ice  cream,  coffee  and 
cigars;  also  sauterne  and  champagne. 

The  banquet  hall  presented  a  pretty 
sight  as  the  eighty-three  diners  sat  down 
at  practically  one  table,  which  extended 
along  three  sides  of  the  apartment.  Here 
the  prizes  for  both  the  rifle  match  and 
bowling   tournament    were    presented. 

Mr.  Le  Compte.  as  president  of  the  En- 
tertainment Committee,  acted  as  toast- 
master  and  filled  the  role  with  marked 
success.  His  first  act  was  to  appoint 
John  T.  Bradlev,  the  new  vice-president 
of  the  Master  Fitters'  Association,  as  ser- 
geant-at-arms  to  see  that  the  prizes 
reached  the  right  hands.  Mr.  Le  Compte 
then  named  John  C.  F.  Trachsel  and 
Elias  D.  Smith  as  escorts  to  the  prize 
winners,  the  prizes  being  displayed  on  a 
table  in  the  center  of  the  room,  each 
winner  taking  his  or  her  choice,  in  order. 

The  efforts  of  the  escorts  to  be  first  in 
reaching  the  prize  winners  as  their  names 
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were  announced,  broiiglit  lortli  screams 
of  laughter  and  were  only  equaled  by  the 
persistent  attempts  of  Mr.  Bradley  to 
toist  a  certain  green  parasol  upon  each 
lady  as  she  arrived  to  make  her  selection. 

So  swiftly  and  delightfully  was  the 
time  passed  that  it  was  in  the  "wee  sma' 
hours'  before  the  company  broke  up,  a 
fact  that  was  brought  to  the  attention  of 
the  diners  by  Mr.  Gormly  who,  in  a  few 
informal  remarks,  said  he  was  not  accus- 
tomed to  make  "after-breakfast"  speeches. 

Before  breaking  up,  however,  a  vote 
of  thanks  was  passed  to  the  manufac- 
turers and  supply  men  for  the  hospital- 
ity. An  anticipatory  vote  of  thanks 
was  also  tendered  to  the  .\merican  Radi- 
ator Company  for  the  plans  that  had 
been  made  to  entertain  the  convention 
on  the  following  day. 

AfTOMOBILE     RIDE     .NND     LLNCHEON      .\T     THE 
SOUTH    SHORE    COINTRV    CLUn 

A  fitting  climax  to  the  pleasures  of  the 
convention  was  the  outing  for  the  mem- 
bers and  guests  of  the  association,  whicli 
was  planned  and  carried  out  by  the 
American   Radiator  Company. 

Immediately  after  the  fmal  adjourn- 
ment (if  the  convention  on  Thursday 
morning,  June  I,  automobiles  were  in 
waiting  and  the  entire  company  was 
taken  on  a  charming  ride  down  Michigan 
avenue,  and  then  through  Washington 
and  Jackson  Parks  to  the  South  Shore 
Country  Club. 

Perfect  weather  conditions  made  the 
trip  an  ideal  one.  .Arriving  at  the  hand- 
someh'^-appointcd  clubhouse  tlie  party, 
after  a  few  minutes'  rest,  sat  down  to  a 
daintily  pre|)are(l  luncheon  in  a  dining 
room  directly  facing  Lake  Michigan, 
whose  green  and  blue  water  danced  like 
champagne  in  the  sunlight. 

The  arrangements  made  through  Chas. 
K.  I'oster.  vice-president  and  general 
manager  of  sales  of  the  .^merican  Radi- 
ator Company,  were  perfect  to  the  last 
detail  and  a  toast  proposed  during  the 
luncheon  to  Mr.  Foster  was  drunk  stand- 
ing. .\nother  toast  to  the  new  president 
of  the  National  .Association  of  Master 
Steam  and  Hot  Water  Fitters,  F.  B.  Den- 
ny, was  drunk  with  equal  enthusiasm. 

.After  a  delightful  stroll  on  the  club 
lawns,  durine  which  a  group  photograph 
was  taken,  the  party  was  carried  back  to 
the  city  along  the  lake  front  and  through 
typical  residential  sections. 


MEMBERS    ANn    C.fESTS 

Kdward    T5.    ncnny,    Newark.   N.    T. 
Charles   .X.   Gcophepan.   New  York. 
J.    A.    Almirall.    New   York. 
H.  B.  Gombers.  New  York. 
Tohn   C.    F.   Tracli<:'-1.   Philadelr^hia. 
M.   G.   Sellers.    PhiladHphia.    Pa. 
Gcorpe  II.   Kirkhoff.   Indianapolis 
T.   T.   Bradlev.   St.  Louis.   Mo. 
Stewart  A.  Tellett.  Philadelphia, 
N.  L.  Danforth.  Buffalo.  N.  Y. 
\V.   T.    Baldwin.    Tr..    New  York 
T.   B.   Cryer.   Newark.   N.   T. 
D.  F.   Capron.  Chicago.  Til. 
J.  T.   Sadler.    Elttiira.  N.  Y. 


Pa. 
Ind. 


Pa. 


C.    II.    Simnioiis,   Chicago,   111. 

E.  A.  Cleland,  Lynchburg,  Va. 
W.    S.    Patterson.   Appleton,   Wis. 
T.  J.  Douglass,   Chicago,  111. 

F.  W.  Lamb,  Chicago,  111. 

A.  VV.   Michel,    Detroit,   Mich. 
II.   Middleton,   Baltimore,  Md. 
W.    P.   Kirk,    liridgcport.   Conn. 
1.   E.   Shaw,  Gardner,  111. 

E.   Hascy,   Milwaukee,   Wis. 
VV.  Dougherty,  Syracuse,  N.  Y. 
George  H.  Drake.   Buffalo,  N.  Y. 
Samuel    Wright.    Ifuffalo,    N.    V. 

B.  W  .   Brady,  Chicago,  111. 
J.  J.  Collins,  St.  Louis,  Mo. 

C.  E.  Hascy,  Minneapolis,  Minn. 
George   Suter,  Sedalia,   Mo. 

H.   W.   Chapman,   New  York. 
P.   Gormly,   Philadelphia,   Pa. 
W.  J.  Olvancy,  New  York. 
U.  G.   Scollay,   Brooklyn,  N.   Y. 
C.    L   W  icbcrt,    Brooklyn,    N.   Y. 
A.    B.   Weaver,    ButTalo,   N.    Y. 
P.  T.   Maginn,   Pittsburg,  Pa. 

G.  H.   Zellcrs.   Washnigton.    D.   C. 
\\'.   I'.  Thompson.  Pittsburg,  Pa. 
L.   C.   Rhoades,   Rcnnselacr,  Ind. 
\\  illiam    Schober.    Park   Kidgc,   111. 
.Mfred    E.    Kenrick,    Brookline.    Mass. 
W.   11.   Curtin,   Brooklyn.  N.   Y. 

W.    1.   O'Brien,    Brooklyn.    N.    Y. 

I).   A.    Farrcll.  Atlanta,  Ga. 

Frank   Travcr,   Syracuse.   N.   Y. 

W.  B.  Graves.  Chicago,  III. 

Herman  .\ppel.  Sandusky,  O. 

I..  \y .    Itiitlerfielii,  Orange,  N.  J. 

A.    Pauch,   Cincinnati,   O. 

\\  alter  .\.  Lawson,  Newark,  N.  J. 

\\  illiain    W'oolley,    Evansvillc,   Ind. 

Kolurt  Ernst,  Detroit,  Mich. 

Joseph   .\.   l.angdon,   Pittsburg,   Pa. 

John  O'Donncll,   Evansvillc,  Ind. 

Edward   F.  .Toy.   Syracuse.   N.  Y. 

E.  R.  Stcinmctz.  f'hiladclphia,  Pa. 

H.   P.   Cahill,  Akron.  O. 

H.  L.  Brown,  Cassopolis.  Wis. 

C.  J.   Fox,   Milwaukee,  Wis. 

Otto  Bicfield,  Watertnwii,  Wis. 

Rud.  Zuchlke.   Milwaukee.  Wis. 

J.  A.  Zicsse,  Grand   Rapids,   Mich. 

T.   A.    Diitgle,   Indianapolis.   Ind. 

A.   E.  Werkhoff,  Lafavette.  Ind. 

W.   C.   Weatherly,  Grand   Rapids.   Mich. 

W.  H.  Powell,  Anderson.  Ind. 

T.   S.   Knee.  Grand   Rapids,   Mich. 

\V.   M.  Whitlock.  Newark.  N.  T. 

R.  C.  Faunt,  Milwaukee.  Wis.' 

E.   Grassier,   Milwaukee.   Wis. 

T.   F.   Garvey.   Mason   City,   la. 

M.    H.    Markcy,   Lewisbiirg.   O. 

C.   S.  Thompson,  .\tlantic  City,  N.  J. 

N.   L.   Gaskell.  Atlantic  City,  N.  J. 

I.   E.   Shaw.  Gardner.   III. 

Edward   Kanney.   Laporte,   Ind. 

S.   .'\.   Schmitt,    l-'vansvillc.   Ind. 

W.  C.  Wright,  Chicago,  HI. 

.\.   T.   Stuebcl.   Milwaukee,  Wis. 

P.    H.   Kendricken.    Boston,   Mass. 

K.   Tunstead.   Minneapolis.   Minn. 

H.  W.   Tuttle. 

I.   H.   Cook.  Chicago,   HI. 

tames  I.   Pope,  Chicago.  HI. 

M.   E.    Flaherty.   Milwaukee,  Wis. 

N.   E.   Fiist.  Chicago.  HI. 

George  M.  Getshow,  Chicago.  111. 

E.  D.  Smith,  Elizabeth.  N.  J. 

E.  N.   Murphy. 

G.   F.   Kappel,   Camden,   N.   T. 
William   .\.   Pope.   Chicago.   III. 
George  H.  Reynolds.  Chicago.  111. 
W.   A.   Mertz.'  Chicaeo.   111. 
W.  L.  Thompson.  Chicago.  HI. 
W.  M.  Lindder.  Chicago.  111. 

F.  J.  McMaster.  Chicago.  Til. 
E.   G.   Melum,   Chicago.   HI. 
.T.   J.   Herlihy,   Chicago,   111. 
E.   R.    Steinmetz.   Chicago.   111. 
Charles   F.    Newport.    Chicago.    III. 

Cordc:  Heat  Sut-tly  Co.,  Milwaukee,  Wis..  R. 
Cordez.  president. 

Pressed  Radiator  Co.  of  .America.  Pittsburg, 
George  T?.  Carr,  manager  Chicago  branch,  and 
.Arthur  W.   Becker,  assistant  manager. 

Suhurhnn  Water  Suf'/'ly  Co.,  Chicago,  Joseph  B. 
Rider,  chief  engineer. 
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W'arnckcDcrringer  Co.,  Minneapolis,  Minn.,  W. 
W'arneke. 

Vapor  Heating  Co.,  Philadelphia,  J.  J.  Mc- 
Kenna. 

McDonald  Vacuum  and  Vapor  Specialty  Co., 
Cleveland,  O.,  J.  J.  McDonald,  manager. 

Patterson- Allen  Engineering  Co.,  New  York, 
Thomas  M.  Mayer. 

Bishop-Babcock-Becker  Co.,  Cleveland,  O.,  W.  S. 
Ransom,  Emmons  Collins,  George  L.  Fitz  and  A. 
F.   rhillippi. 

Rapid  Calculator  Co.,  Chicago,  L.  C.  Hine  and 
\\  illiam  B.  Bostian. 

Powers  Regulator  Co.,  Chicago,  F.  W.  Powers 
and  A.   E.   Schad. 

Jas.  B.  Clow  &  Sons,  Chicago,  N.  E.  Frost,  man- 
ager heating  department. 

American  Blo-ucr  Co., ,  Detroit,  Mich.,  A.  M. 
Nichol. 

Scully  Steel  and  Iron  Co.,  Chicago,  H.  T.  Gic- 
low. 

/.  H.   II  illiams  Co.,  Brooklyn.  C.   E.  Hathaway. 

George  .M.  Newhall  Engineering  Co.,  Chicago, 
James  .\.   Coutts. 

P.  H'atsun  Specialty  Co.,  Terrc  Haute,  Ind.,  B. 
L.   Watson. 

II  estern  Kieley  Steam  Specialty  Co.,  Chicago, 
P.   Boyleston,  A.  E.  Hcinze  and  H.  J.  Richter. 

Carson  Die  and  Tool  Co.,  Chicago,  F.  P.  Gillett 
and  J.   Ficldhouse. 

Crane  Co.,  Chicago,  R.  T.  Crane,  president;  J. 
B.  Birryinan,  secretary;  J.  A.  Minwegcn,  engi- 
neering department,  and   E.   P.   Cole. 

American  Radiator  Co.,  Chicago,  Charles  K.  Fos- 
ter,   C.    M.    Parker.    W.    H.    Hill.    Louis    Bruch.    F. 

B.  Howell.  E.  J.  Holland,  R.  B.  Flershcm,  D.  E. 
Kennedy.  W.  M.  Scudder,  A.  K.  Root.  James  H. 
Davis,  F.  S.  Whitilaw,  George  D.  Hoffman,  L.  H. 
Drury  and   .M.  J.   Bcirn,  Jr. 

United  Stales  Radiator  Corporation.  Detroit, 
Mich.,  Frederick  W.  Hrrcndecn,  general  manager 
of  sales;  J.  J.  Blackmorc.  secretary;  W.  M.  Fos- 
ter, C.  A.  Barker,  J.  M.  Chapman,  Jr.,  E.  E.  Mc- 
Nair,  Chicago,  manager;  Joseph  Piraux.  Jr. 

H.  W.  Johns-Manville  Co.,  New  York,  J.  R.  y 
Andrews. 

B.  F.  Slurtetant  Co.,  Hyde  Park,  Mass.,  J.  K. 
.^nderson,  Jr.,  Chicago  manager. 

Automatic  Heating  Co.,  Chicago,  James  E.  Heg, 
Charles  E.  Warsop  and  S.  F.   Brunette. 

Kru-anee  Boiler  Co.,  Kewanee,  111..  J.  P.  Dug- 
gcr  and  A.  T.   Kellogg. 

H.  L.  E.  Petersen,  Elgin,  111.,  H.  L.  E.  Peter- 
sen. 

.\'alional  Steam  Specialty  Co.,  Chicago,  H.  II. 
Ludwig. 

ll'estern  Valve  Co.,  Chicago,  P.  S.  Hudson. 

5".  U'ilks  Mfg.  Co.,  Chicago,  Charles  C.  Hughes, 
sales  manager. 

Standard  Sanitary  Mfg.  Co.,  Chicago,  J.  .^. 
Noone,  manager  Chicago  office. 

C.  A.  Dunham  Co.,  Marshalltown.  la.,  J.  W. 
Hook,  George  \V.  Best,  chief  engineer. 

H.  B.  Smith  Co..  Wcstfield.  Mass.,  Theo.  F. 
Humphreys  and  Charles  .\.   Miller. 

ytichigan  Pipe  Co.,  Bay  City,  Mich.,  Henry  B. 
Smith,  Sr. 

U'altvorth  Mfg.  Co.,  Boston.  George  T.  Coppins. 

International  Sprinkler  Co.,  Chicago.  F.  M.  Link. 

Jenkins  Bros..  New  York.  W.  G.  LeCompte.  C. 
T.   Tackson  and  H.  B.  McLelland. 

Consolidated  Engineering  Co.,  Chicago,  B.  Van 
Auken  and  R.  E.  Goldschmidt. 

McCrum-Hoti-ell  Co..  New  York.  A.  H.  Schroth. 
William  A.  Cameron.  Thomas  J.  Cusack.  Jr..  W.  J. 
Tanvan.  Paul  R.  Schramke.  E.  H.  H.  Murray. 
\\'illi''m  T.ees.  Joseph  S.  Hailwood.  S.  O.  Pugger, 
\V.    H.    Couchlin.    S.    T.    Warnock.    H.    V.    Bishop. 

C.  A.  Gunther.  J.  C.  Watchett.  F.  V.  O'Neill, 
Charles  E.  Dickinson  and  A.  E.  Heinze. 

Xorelty  Iron  Works,  Canton.  O.,  George  E. 
Downe. 

Warren  Webster  &■  Co.,  Camden,  N.  J..  John  F. 
Hale.  William  G.  Braen-r.  T.  F.  Tuttle.  B.  "Natkin. 
R.   G.   Rosenbach  and  W.   H.   Chanoweth.   Jr. 

Manning.  Maxuell  &  Moore,  New  York,  C. 
Monroe   Smith. 

International  Heater  Co..  L^tica.  D.  E.  McCabe, 
Chicago  manager. 

Spencer  Self-Adjustable  Wrench  Co.,  Minneapo- 
lis.  Minn.,  F.   S.   Spencer. 

Williams  Tool  Co..  Erie,  Pa.,  C.  A.  Eaton. 

Standard  Steam  Specialty  Co.,  New  York,  P.  H. 
Pinder. 


Kroeschell  Bros.  Co.,  Chicago.  W.  L.  Kroeschell, 
A.   H.  Goetz. 

Uurncy  Heater  Mfg.  Co.,  Boston,  H.  J.  Knorr 
and  R..  W.  Hillman. 

Iroquois  Engineering  Co.,  Chicago,  James  J.  Mc- 
.Meer,   W.   L.   Bronaugh,   R.  J.   Fitzgerald. 

Evans-Almirall  Co.,  New  York,  J.  A.  Almirall 
and  Benjamin  Kauflman. 

Heating  and  Ventilating  Magazine,  New  York, 
.\.  S.  Armagnac. 

Metal  Worker  New  York,  Frank  M.  Bailey,  F. 
v..  Whiting  and  Roy  F.  Saule. 

Domestic  Engineering,  Chicago,  Harry  de  Joan- 
nis  and  Frank  Keeney. 

Engineering  Reitf.,.',  New  York,  Joseph  Graham 
and  George  II.  KautTman. 

I'lumhers'  Trade  Journal,  New  York,  J,  P,  Mor- 
Icy,  George  W,  Wood  and  Albert  W.  II.  Spear. 


The  Master  Steam  Fitters'  Organizations 
of  Chicago 

Cliicago  boasts  of  no  less  than  three 
liourishing  organizations  of  steam  and 
hot  water  fitting  contractors.  In  view  of 
the  recent  agitation  of  the  possibility  of 
one  or  all  of  these  bodies  becoming  affili- 
ated with  the  National  Association  of 
Master  Steam  and  Hot  Water  Fitters,  it 
is  interesting  to  understand  their  local 
status. 

The  original  organization  is  the  Chi- 
cago Master  Steam  and  Hot  Water  Fit- 
ters' Association.  This  body  comprised 
and  still  comprises  practically  all  of  the 
important  contracting  firms  in  this  line  in 
Chicago.  The  Association,  however,  has 
never  had  a  large  membership  for  any 
length  of  time  and  at  present  is  limited  to 
some  twenty  firms. 

There  was  at  one  time  a  brief  period 
during  which  the  majority  of  all  the 
steam  fitting  contractors  in  Chicago  were 
admitted  to  membership.  But  the  or- 
ganization quickly  became  top-heavy,  the 
smaller  contractors  being  able  to  out- 
vote the  larger  firms  and  thus  controlling 
the  Association's  policy. 

This  led  to  a  rupture  and  for  a  time 
the  Association  was  quiescent  if  not,  in- 
deed, out  of  existence.  In  the  reorgani- 
zation, which  took  place  later,  the  select 
few  again  comprised  the  membership  and 
the  other  contractors  proceeded  to  form 
an  organization  of  their  own.  which  they 
called  the  Chicago  Steam  Heating  and 
\'entilating  Engineers. 

.•\  number  of  the  members  of  this  body 
confined  their  work  largely  to  plumbing 
contracting.  There  were  apparently  some 
firms  in  the  original  organization,  also, 
who  were  both  heating  and  plumbing 
contractors,  because  in  the  recent  labor 
war  in  Chicago  between  the  journeymen 
steam  fitters  and  plumbers,  members  of 
both  employers'  associations  formed  the 
nucleus  of  a  third  master  fitters'  organi- 
zation known  as  the  United  Heating  and 
Power  Association  of  Chicaero.  This 
third  oreranization  is  made  up  entirely  of 
firms  which  have  aereed  to  use  steam  fit- 
ters belonging  to  the  plumbers'  union  to 
the  exclusion  of  those  belonging  to  the 
steam  fitters'  union. 

At   the    recent   convention    of   the    Xa- 
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tional  Association  of  Master  Steam  Fit- 
ters in  Chicago,  all  three  of  the  local  or- 
ganizations participated  in  the  welcome, 
although  it  was  made  directly  through 
the  Chicago  Association  of  Master  Steam 
and  Hot  Water  Fitters.  This  body  had 
a  special  room  at  the  Hotel  Sherman, 
which  was  the  headquarters  for  the  con- 
vention, and  among  those  who  registered 
there  were  the  retiring  president,  Ciiarles 
A.  Geoghegan,  and  the  treasurer,  J.  A. 
Almirall. 

Many  courtesies  were  shown  the  visit- 
ing master  fitters  and  there  could  be  no 
doubt  that   the   Chicago  contractors   felt 


and  were  glad  to  express  the  kindliest 
of  feelings  for  the  members  of  the  Na- 
tional Association. 

Among  those  registering  at  the  Chi- 
cago Association's  headquarters,  whose 
names  are  not  included  in  the  regular  at- 
tendance list,  are  the   following; 

J.  J  MoKenna,  Philadelphia. 
Benjamin  KaufFman.  Chicago. 
John    Hoylston,  Chicago. 
J.  .\.  Cook.  Chicago. 
A.  H.  Goetz,  Chicago. 
.S.  R.  Lewis,  Chicago. 
V.  J.  I'nglehart.  Chicago. 


J^aiionat  Districf  Heaiing   Assoctatton 

Tiiiki)    .\.\.\r.\i.    cu.w  i:.\  nox,   rrnsiukc.  i'.\..  jlmi:  0-8.  iQii 

proj^ramme  and  under      prohleni.s  CDn.stantly  confronting  the 


W  ith  a  full 
favorable  condition.'^  of  time.  ])lace  and 
weather,  the  National  District  Ileat- 
injT  Association  held  its  third  annual 
convention  at  the  I'ort  Pitt  Hotel. 
J'ittsburg.  June  0-S,  i<>ii.  The  ses- 
sions   were    held 

in      tlie      English      

room  of  the  hotel, 
which  is  of  such 
a  m  \)  I  e  propor- 
tions that  a  ])art 
of  the  hall  was 
allotted  \.o  exhib- 
itors, who  made 
a  varied  and  most 
interesting  dis- 
play 

The  first  pro- 
fessional session 
was  called  to  or- 
der by  President 
George  W  . 
Wright,  of  Balti- 
more, who  intro- 
dticed  Mr.  H.  M. 
Irons,  of  Pitts- 
burg. Mr.  Irons 
greeted  the  asso- 
ciation on  behalf 
of  the  mayor.  The 
president  then  in- 
troduced Mr.  Ciar- 
land,  vice  -  presi- 
dent of  the  Pittsburg  Chamber  of 
Commerce,  who  also  welcomed  the  as- 
sociation to  the  city. 

President  W'riglit  then  delivered 
his  address  \w  which  he  dwelt  on  the 
rapidly  widening  fiehl  of  central  sta- 
tion engineering  and  the  many  new 


A    D   SPENCKR.  DETROIT.  MICH. 

Newly-elected  President,  National  District 

Heating  Association 


profession.  "Most  engineers,"  he 
adde<l.  "have  their  scrap  heaps  which 
serve  to  keej)  their  conceit  within 
bounds,  and  if  we  have  the  opjH)rtun- 
ity  it  would  be  well  for  us  to  look  their 

exhibits  over,  as 
it  may  inspire  us 
to  do  better  work 
than  the  owners 
of  the  j  u  n  k 
piles." 

President 
Wright  suggest- 
ed the  adoption 
of  an  official  em- 
blem which  could 
be  ])laced  on  a  la- 
I)el  button  or  pin, 

SECRET.XRV- 

TRF..\SURIJ<'S 

REPORT 

In  his  report 
Secretary  -  Treas- 
urer D.  L.  Gas- 
kill  gave  the 
total  receipts 
for  the  year  as 
$2,482.24.  includ- 
ing a  balance  on 
hand  at  the  be- 
ginning of  the 
The    expenditures 

were  $2,251.38.  leaving  a  balance  of 

S230.86. 

An  increase  in  active  membership 

was  reported.  62  active  members  and 

14   associate   members   having   been 

elected  during  the  year. 


year    of    $164.49. 
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NEW    MEMBERS 

The  following  is  a  list  of  the  applica- 
tions for  active  membership  received  dur- 
ing the  last  year: 

Evans.   Almiral!   &   Co.,   Chicago,   111. 

Otto  K.  Osthoff,  care  H.  M.  Byllesby  &  Co.. 
Chicago,    111. 

MicliiKan    Power   Co.,    Lansing,    Mich. 

Merchants  Light,  Heat  &  Power  Co.,  San  Fran- 
cisco,  Cal. 

llarrisburg  Steam  Heat  &  Power  Co.,  Hams- 
burg,    Pa. 

Tuscarawas  County  Electric  Light,  Heat  &  Pow- 
er  Co.,    New    Philadelphia,    Ohio. 

Ernst    Schiele,    llamburt;,    liermany. 

York    Steam    Heating    Co.,   York,    I'a. 

Erie    Conipaiiy,    ICrie.    I'a. 

The  Edison  Electric  Illuminating  Co..  West 
Chester,    I'a. 

Dunkirk   I'ower  &   Heating   Co.,   Dunkirk,   N.    \ . 

Andrews    Heating    Co..    Nlinneapolis,    Minn. 

Waukesha   Cas  &    Electric   Co.,    Waukesha,   Wis. 

Cheyenne  Light,  Euel  &  Power  Co.,  Cheyenne, 
Wyo. 

Crinnell    Electric  &    Heating   Co..   Orinnell,   Iowa. 

-Missoula    Light    \    Water    Co..    Missoula,    Mont. 

Nlurrv     I.     Nlarvin.    Wilherfurcc.    Ohio. 


F.  M.  Sinsabaugh,  1009  Main   St.,  Mt.  \'ernon.  111. 

Frank  K.^  Chew,  Editor  The  Metal  Worker, 
New    York    City. 

1).    L.    Gaskill,    Greenville,    Ohio. 

Miami   University   Light    Plant,   0.xford,    Ohio. 

City    Steam   Heat   &    I'ower   Co.,    Pittsburg. 

E.  -M.  Bendure,  Central  Station  Heating  Co., 
Buffalo.  N.  Y. 

\\  .  E.  Best,  Seattle-Taconia  Power  Co.,  Seattle, 
Wash. 

The  following  is  a  list  of  the  applica- 
tions for  associate  membership  received 
during  the  last  vear : 

The   Electrical    IVorld,    New    York    City. 

Westinghouse  Machine  Company,  East  Pitts- 
burg.   Pa. 

.lenkins  Brothers,  Farnham  Yardley,  vice-presi- 
dent.   New    York   City. 

Kichards-Wilson  Pipe  Covering  Co.,  Grand  Rap- 
ids.  Mich. 

H.    W.    Johns-Manville    Co..    Pittsburg,    Pa. 

National   \alve  &   Mfg.  Co..   Pittsburg,   Pa. 

J.  C.  McOuiston,  Westinghouse  Dcpt.  of  Pub- 
licity.   East  T'ittsburg,    Pa. 

Builders    Iron    Foundry.    Providence,    R.    I. 

The   Powers   Regulator  Co.,   Chicago,   111. 

Power    Specialty    Co.,    New    York    City. 

l'<U'tr,    ;..;    I'carl    St.,    New    York. 
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Penn  Central   Light  &   Power  Co.,   Altoona,   Pa. 

DcKalb- Sycamore    Electric    Co..    DeKalb,    HI. 

Hazelton    Steam    Heating    Co.,   Hazelton,    Pa. 

Norristown    Steam     Heat    Co.j    Norristown.^   Pa. 

Georgia   Railway   &    Electric   Co.,   Atlanta,  Ga. 

The  Denver  Gas  &  Electric  Light  Co.,  Denver, 
Colo. 

North    Shore    Electric    Co.,    Chicago,    111. 

Albert  Lea  Light  &  Power  Co.,  Albert  Lea, 
Minn. 

Tavlorsville  Gas  &  Electric  Co.,   Taylorsville,  IlL 

E.   J.    Bechtol,    Detroit,    Mich. 

Davenport  Gas  &  Electric  Co..  Davenport,  Iowa. 

Frankfort    Heating   Co.,   Frankfort,    Ind. 

The  Washington  Electric  Light  &  Power  Co., 
Washington,   Pa. 

E.    B.'  Tyler.   Wilkinsburg.    Pa. 

Merchants   Heat  &   Light  Co..   Indianapolis,   Ind. 

Yakima  .Artificial  Ice  &  Cold  Storage  Co.,  North 
Yakima,    \\  ash. 

■p.  C.  Chambers.  Springfield  Light,  Heat  &  Pow- 
er Co.,    Springfield,    lU. 

A.   Beaurrienne.   Paris,  France. 

Red  River  Power  Co.,  Grand  Forks,  North  Dak. 

Edison  Elec.  Illuminating  Co..  Cumberland,   Md. 

Central   X.   Y.   Gas  &   Elec.    Co.,   Geneva,   N.   Y. 

Federal    Enaineering   Co.,   Pittsburg,    Pa. 

Estate   of   Henry    W.    Oliver.    Pittsburg,    Pa. 

Edwin  Ehinger  &  Co.,  Toledo,  Ohio. 

Canton   Gas  &  Electric  Co.,  Canton,   111. 

Northern   Heating  &   Elec.   Co..    St.    Paul.   Minn. 

Kenosha   Gas   &   Electric   Co..   Kenosha.   Wis. 

D.  A.   Bonitz  &  Co..   Chicago,   111. 

E.  F.  Capron,   175   N.  Dearborn  St.,  Chicago.  111. 


A  report  of  the  Committee  on  Data 
was  read  from  text  by  E.  J.  Kiefer, 
of  Easton,  Pa.,  chairman,  1)ut  as  it  had 
arrived  too  late  for  ]nibHcation  with 
the  Other  papers,  and  as  the  committee 
was  not  throiigli  with  its  work,  the  re- 
port was  held  over,  and  on  motion  the 
committee  was  continued. 

As  it  was  still  early  in  the  afternoon 
two  papers  on  Thursday's  programme 
were  advanced  and  presented  at  this 
session,  one  on  "The  Heating  and 
\'entilating  Equipments  of  the  City 
Investing  Building.  Xew  York  City," 
by  J.  Byers  Holbrook  (read  by  Sec- 
retary Gaskill),  and  the  other  on 
"Handling  Customers,"  by  President 
G.  \V.  Wright,  Mr.  Wright's  paper 
being  discussed  at  length. 
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MORNING  SESSION,  JUNE  J 

The  first- paper  at  the  Wednesday 
morning  session  was  on  "'Heating 
Franchises,"  by  A.  C.  Gillham,  of 
the  Central  Station  Engineering  Co., 
Chicago,  in  the  absence  of  Mr.  Gill- 
ham  this  paper  was  read  by  \V.  H. 
Schott. 

Prof.  John  R.  Allen  presented  a 
most  interesting  paper  on  "Coeffi- 
cients of  Heat  Transmission."  i  le  re- 
ported that  the  University  of  Michi- 
gan is  now  engaged  in  an  elalK)ratc 
series  of  experiments  to  determine 
more  accurately  the  transmission  of 
heat  through  various  building  ma- 
terials. 

This  was  followed  bv  a  paper  by 
F.  C.  Chambers.  Springfield  (111.) 
Light,  Heat  and  Power  Co.,  on  "Re- 
sults of  Measuring  Station  Load  by 
A'enturi  and  General  Electric  Me- 
ters." 

MORNING   SESSION,   JUNE   8 

The  first  business  of  the  Thurs- 
day morning  session  was  the  adop- 
tion of  an  amended  constitution. 

This  was  followed  by  the  elec- 
tion of  officers,  as  follows: 

PRESIDENT 

A.  D.  Spencer.  Central  Heating 
Co.,  Detroit,   Mich. 

FIRST    VICE-PRESIDENT 

Warren  Partridge,  Springfiehl 
(111.)   Light,  Heat  &  Power  Co. 

SECOND    V^ICE-PRESIDENT 

R.  D.  DeWolf.  Rochester  (X. 
Y.)   Railway  and   Light  Co. 

THIRD   VICE-PRESIDENT 

Cadwallader  Evans.  Jr..  Oliver 
Power  and   Heating  Co.,   Pittslnirg. 

SECRRT.\RY-TRE.\SURF.R 

D.  L.  Gaskill.  Greenville.  O. 

MEMBERS     OF     EXECUTIVE     COM.MITTEE 

E.  J.  Kiefer.  Halcyon  Electric 
Light  and  Power  Co..  South  I'cth- 
lehem,  Pa.;  J.  L.  Hecht.  North 
Shore   Electric   Co..   Chicago. 

A  paper  was  then  read  bv  R.  D. 
DeWolf.  of  the  Rochester  (N.  Y.) 
Railway  and  Light  Co..  on  "The 
Preparation  of  a  Rational  Rate  Sys- 
tem." This  was  followed  by  a  pa- 
per by  W.  E.  Dowd.  Jr..  manager 
of   the    Philadelphia    branch    of    the 


Power  Specialty  Co.,  on  '"Super- 
heated Steam."'  Both  of  those  pa- 
pers  aroused    extended    discussions. 

AFTERNOON     SESSION,     JUNE    8 

The  last  session  was  taken  up 
with  a  report  of  the  Committee  on 
Radiation,  followed  by  two  papers 
on  the  same  general  subject,  one 
by  Walter  J.  Kline,  of  the  Ameri- 
can District  Steam  Co.,  Lockport, 
X.  v..  on  "Best  Systems  of  Radia- 
tion for  Economy  and  Steam  Con- 
sumption When  Fed  from  a  Dis- 
trict Heating  .station,"  and  the 
other  by  A.  C.  Rogers,  of  the  To- 
ledo (O.  »  Railways  and  Light  Co., 
on  the  same  for  hot  water. 

Un  motion  the  Committee  on  Ra- 
diation   was   continued. 

N  E  W     CO  .M  M 1 TTEES 

On  motion  of  Secretary-Treasur- 
er Gaskill  two  new  standing  com- 
mittees were  provided  for  to  take 
the  i)lace  of  the  Committee  on 
Rates.  These  are  a  committee  of 
two  on  rates  and  a  committee  of 
two  on  uniform  station  records  and 
accounting.  It  was  also  voted  to 
have  a  committee  of  two  to  be  ap- 
pointed by  the  new  president,  to 
select  an  emblem  for  the  associa- 
tion. 

.\  further  motion  made  by  Sec- 
retary Gaskill  was  adopted  provid- 
ing for  a  standing  committee  on 
membership,  to  consist  of  seven  as- 
sociate members,  the  point  being 
made  that  by  making  up  the  com- 
mittee from  those  who  did  more  or 
less  traveling,  increased  opportuni- 
ties would  be  presented  for  adding 
to  the  association's  membership. 
The  committee  on  meters  was  or- 
dered to  be  continued,  to  report 
next  year. 

President  Wright  suggested  that 
at  the  next  convention  a  question 
box  be  provided  to  be  opened  dur- 
ing the  convention.  The  sugges- 
tion will  be  taken  up  by  the  incom- 
ing  executive   committee. 

Following  resolutions  of  thanks 
to  the  entertainment  committee  and 
to  the  retiring  officers,  the  incom- 
ing president  took  the  chair.  The 
new  president.  Mr.  Spencer,  ex- 
pressed his  appreciation  of  the  hon- 
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or  that  had  been  bestowed  upon 
him  and  pledged  his  best  efforts  to 
the  further  upbuilding  of  the  Asso- 
ciation. 

The  meeting  then  adjourned. 


The  Entertainment 


A  series  of  entertainment  features 
vvhiled  away  the  leisure  time  of  the  mem- 
bers and  guests  most  delightfully.  On 
Tuesday  morning,  the  opening  day  of  tl)e 
convention,  a  trip  was  made  to  the  pick- 
ling works  of  the  H.  J.  Heinz  Co.,  in 
Pittsburg.  The  visitors  were  entertained 
at  luncheon  and  every  courtesy  was  ex- 
tended them  to  inspect  the  home  of  the 
"57  varieties."  In  the  evening  the  mem- 
bers were  entertained  at  the  Grand 
Opera  House,  where  they  witnessed  ".X 
Man's  World." 

Wednesday  morning  the  ladies  were 
taken  in  automobiles  to  Carnegie  Insti- 
tute, followed  by  a  ride  through  the 
parks  and  residential  section  of  Pitts- 
burg. In  the  afternoon  the  entire  party 
went  by  train  to  the  works  of  the  West- 
inghouse  Electric  and  Mfg.  Co.,  in  East 
Pittsburg,  and  spent  a  most  enjoyable 
afternoon  in  .  inspecting  this  mammoth 
plant.  The  excursion  was  in  charge  of  J. 
C.  McQuiston,  manager  of  the  publica- 
tion and  publicity  departments  of  the 
Westinghouse  Companies,  and  the  party 
was  treated  royally,  being  taken  out  to 
the  works  at  East  Pittsburg  in  a  special 
car.  On  the  return  to  the  city  many  avail- 
ed themselves  of  the  invitation  extended 
to  visit  Pittsburg's  Natatorium  and  en- 
joy a  plunge. 


After  the  e.xtended  walk  in  connection 
with  the  inspection  of  the  Westinghouse 
works,  the  dip  in  the  Natatorium's  large 
swimming  tank  was  more  than  refreshing 
and  put  the  finishing  touch  on  an  after- 
noon full  of  pleasure  and  interest. 

In  the  evening  the  entire  party^vere  the 
guests  of  the  Pittsburg  Entertainment 
Conmiittee,  at  a  reception  and  smoker  .on 
the  roof  of  the  Oliver  Building.  The  roof 
was  transformed  into  a  roof  garden  and 
was  decorated  with  Chinese  lanterns.  On 
a  special  platform  a  negro  quartette  ren- 
dered a  programme  of  songs,  while  at  an- 
otiier  point  on  the  roof  the  Westinghouse 
Orchestra  played  at  intervals  throughout 
tile  evening. 

Seated  at  small  tables  the  party  lis- 
tened to  the  music,  while  a  light 
luncheon,  with  cigars  and  cigarettes, 
was  served. 

.\cting  for  the  entertainment  commit- 
tee, Chairman  George  R.  Folds,  Pitts- 
burg manager  for  the  H.  W.  Johns-.\Ian- 
ville  Co.,  expressed  the  pleasure  felt  by 
the  committee  in  entertaining  the  Na- 
tional District  Heating  Association.  The 
sentiment  was  warmly  responded  to  by 
President  G.  W.  Wright  and  by  Secre- 
tary-Treasurer D.  L.  Gaskill,  both  of 
whom  voiced  the  feelings  of  the  entire 
membership  when  they  stated  that  the 
committee  had  outdone  itself  in  the 
pleasure  it  had  afforded  to  all  through  its 
generosity.  The  expressions  of  thanks 
which  they  voiced  were  encored  with  a 
will   by  the  entire  company. 

Many  stayed  over  after  the  convention 
to  accept  the  invitation  of  the  National 
Tube  Co.  to  visit  its  steel  works  Friday 
morning- 
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Members  and  Guests 

Geo.  W.  Wright.  Baltimore  Refrigerating  and 
Heating   Co.,    Baltimore. 

D.  L.   Gaskill,  secretary-treasurer.   Greenville,  O. 
G.    S.    Morris,    General    Electric   Co.,    Schenecta- 
dy.  N.    V. 

A.  E.  Bettis,  Kansas  City  Heating  Co.,  Kan- 
sas   City,    Mo. 

J.  ().  Klingclhofer,  American  Foundry  and  Con- 
struction   Co.,    Pittsburg. 

E.  B.  Tyler,  Tyler  Underground  Heating  Sys- 
tem.   PittsburR. 

Joseph  Graham,  Engineering  Review,  New- 
York. 

Thomas  A.  Donkin.  Allegheny  County  Steam 
Co.,    Pittsburg. 

J.  C.  .Mcfjuiston,  W'estinghousc  Electric  and 
Mfg.    Co..   Pittsburg. 

John  Hyde,  City  Light,  Heat  and  Power  Co., 
Pittsburg. 

E.  E.   Ganss,    Robbins   Electric   Co.,    Pittsburg. 

C.  Phillips  Hill.  Doublcday-Hill  Electric  Co.. 
Pittsburg. 

Geo.  W.   Provost,  Union   Electric  Co.,  Pittsburg. 
G.    R.    Folds,    H.   W.   Johns-Manville   Co.,    Pitts- 
burg. 

F.  R.   Low,   Po-ucr,    New   York. 
>Irs.    F.    R.    Low,    New    York. 

W.  D.  Shalcr,  Doublcday-Hill  Electric  Co., 
Pittsburg. 

Cadwalladcr  Evans,  Jr.,  Estate  of  Henry  W. 
Oliver,    Pittsburg. 

VV.  n.  Wilkinson,  Wcstinghouse  Electric  and 
Mfg.    Co..    Pittsburg. 

J.  .D.   HiUs.    Best    Mfg.   Co..   Pittsburg. 

Mrs.    W.    B.   Wilkinson.    Pittsburg. 

E.  M.  Pechcr,  .-Nmerican  Radiator  Co.,  Pitts- 
burg. 

E.  H.  Eggleston,  Jr.,  .\mericnn  Radiator  Co., 
Pittsburg. 

\"an  A.  Reed,  Jr.,  Federal  Engineering  Co., 
Pittsburg. 

L.  C.  Frohrieb,  Federal  Engineering  Co.,  Pitts- 
burg. 

J.  P.  Bordley,  Central  Station  Steam  Co.,  De- 
troit,  Mich. 

D.  A.  Gaskill,  Green  Electric  Light  and  Power 
Co.,    Greenville,    Ci. 

J.    T.    Bulkloy.   Jenkins    Bros.,    Pittsburg. 

Henry  B.  Smith.  Ir.,  Michigan  Pipe  Co..  Bav 
City,    Nlich. 

Harvey  E.  Smith,  Terre  Haute  L  &  E.  T.  Co., 
Terre   Haute,   Ind. 

E.  J.  Kiefcr,  Halcyon  E.  L.  \-  1'.  Co..  Easton 
Pa. 

A.  C.  Rogers,  Toledo  Railways  and  Light  Co., 
Toledo.   O. 

A.  H.  LaniDiul.  Michigan  Power  Co.,  Lansing, 
Mich. 

.\.  D.  Spencer.  Central  Heating  Co.,  Detroit, 
Mich. 

R.  D.  DeWolf,  Rochester  Railway  and  Light 
Co..    Rochester,    N.    Y. 

C.  H.  Spieiiler.   Dayton   Lighting   Co..    Dayton,  O. 

M.  K.  Zinimcnnan.  Domestic  Engineering,  East 
Liverpool,    O. 

Warren  Partridge.  Springfield  Light,  Heat  and 
Power    Co..    Springfield,    111. 

Grant  Miller.  Citizens'  Lighting  and  Heating 
Co..   Toledo.   O. 

S.  C.  Garner.  Hazlrton  Steam  Heating  Co., 
Hazleton.   Pa. 

J.  S.  Wise.  Jr..  Hazleton  Steam  Heating  Co., 
Hazleton,    Pa. 

F.  C.  Chambers.  Springfield  L..  H.  &  P.  Co., 
Springfield.    111. 

F.  W.  Wetherell,  Peoria  Gas  and  Electric  Co., 
Peoria.    111. 

Harry  G.  Glass,  Westinghouse  Electric  and 
Mfg.    Co..    Pittsburg. 

E.  A.  Knowlton.  Schutte  &  Koerting  Co..  Pitts- 
burg. 

J.  V.  Redfield,  Central  Station  Steam  Co.,  De- 
troit,   Mich. 

James  A.  Donnelly,  Positive  Diflferential  System 
Co.,    New    York. 

Mrs.    Tames  .X.    Donnellv.   New   York. 

C.  H."  Staten.  H.  W.  fohns-Manville  Co.,  New 
York. 

J.   S.  Hecht.   North   Shore  Electric  Co.,   Chicago. 

Frank  N.   Chew.  The  Metal  ii'orker,  New  York. 


P.  T.  Morrissey,  Central  Heating  Co.,  Detroit, 
Mich.'  ^       ,      , 

W.  T.  Kline,  American  District  Steam  Co..  Lock- 
port,   N.   Y.  .,  ^      T      , 

Robert  Hall.  American  District  Steam  Co.,  Lock- 
port,  N.   Y.  „. . 

W.    H.    Schott,   W.    H.    Schott    Co.,   Chicago. 

Robert  G.  Stewart,  Tyler  Underground  Heating 
Systems,    Pittsburg. 

E.  L.  Barnes,  .\merican  District  Heating  Co., 
Chicago.  .  .,         ■  . 

Chas.  T.  Klingclhofcr.  .\merican  Foundry  and 
Construction    Co.,    Pittsburg. 

Geo.    N.    Rilev.    National    Tube   Co.,    Pittsburg. 

J.    J.    Kennedy,    National    Tube    Co.,    Pittsburg. 

Lee  Phillips.  Tyler  I'nderground  Heating  Sys- 
tems,   Pittsburg. 

A.  S.  .\rmagnac,  Thk  Heating  and  Ventilat- 
ing   Magazine,    New   York. 

L.    1).   West.   Cuvahoga   Light   Co..   Cleveland,  O. 

I.  C.  Murdock,  Strong-Carlisle-Hammond  Co,. 
Cleveland,    O. 

Edwin  D.  Dreyfus,  Westinghouse  Machine  Co., 
Pittsburg. 

E.  H.    Caldwell,    Electrical    World.    New    ^  ork. 
W.    M.    Roberts.   Jr.,    Edison    Electric    Illuminat- 
ing   Co..    Cumberland,    M<1. 

J.    N.    Reeves.    Rex    Mfg.    Co.,    Johnstown,    Pa. 

M.  F.  Strouse,  Industrial  Engineering  Co., 
Pittsburg. 

Wni.  Jennings,  Steam  Heating  and  Power  Co.. 
Harrisburg,    Pa. 

H.  B.  Law,  Steam  Heating  and  Power  Co.,  Har- 
risburg.   Pa. 

L.  .\.  Cramer.  Steam  Heating  and  Power  Co., 
Harrisburg.    Pa. 

W.  .\.  Wolls.  Columbus  Railway  and  Light  Co., 
Columbus,   O. 

H.  E.  Hallcr.  National  Valve  and  Mfg.  Co., 
Pittsburg. 

John  D.  Walsh,  .\merican  District  Steam  Co., 
Lockport.    N.    Y. 

M.    ().    Payne.    W.    H.    Schott    Co.,    Chicago. 

John  R.  .\llen.  University  of  Michigan.  .\nn 
.\rbor.    Mich. 

Paul    Mueller.    Eric    Co.,    Erie,    Pa. 

Davis  S.  Boydcn.  Edison  Electric  Illuminating 
Co..   Boston. 

Mrs.   Edward   Glincr.    Somerville,   Mass. 

F.  B.  Dunlop.  Bhom  Railway,  Light  and  Power 
Co..    Bohm,    Ala. 

Geo.  H.  Criss.  Westinghouse  Electric  and  Mfg. 
Co.,    Pittshurg,    Pa. 

J.  W.  Ru<iin,  Westinghouse  Fllectric  and  Mfg. 
Co..    Pittsburg. 

C.  G.  Richardson,  Builders'  Iron  Foundry. 
I'rovidcnce,    R.    I. 

Thos.  H.  White,  Tri-Stafe  News  Bureau,  Pitts- 
burg. 

S.  .\.  Fletcher,  Westinghouse  Electric  and  Mfg. 
Co..    Pittsburg. 

W.  T.  Grambs,  Seattle  Electric  Co.,  Seattle, 
Wash.  ■ 

G.  E.  Ouinlan,  Seattle  Electric  Co.,  Seattle. 
Wash. 

C.  L.  Strong.  Cleveland  Steam  Trap  and  Spe- 
cialtv    Co..    Cleveland,    O. 

Geo.    Ilartman.    Tames   T.   Walker   Co.,    Pittsburg. 
Daniel   L.    Diedrich.  James  J.   Walker  Co..    Pitts- 
burg. 

P.  W.   Butler.   H.   W.   Johns-Manville   Co..   Pitts- 

W.  C.  Craig.  H.  W.  Johns-Manville  Co..  Pitts- 
burg. 

D.  J.  Fike.  Meycrsdalc  E.  L.,  H.  &■  P.  Co.. 
Meversdale.    Pa. 

li.  H.  Lint.  Meversdale  E.  L..  H.  &  P.  Co.. 
Meversdale.    Pa. 

F.  IJ.  Dimock.  Westinghouse  Electric  and  Mfg. 
Co..   Pittsburg. 

E.  M.  Bendure.  Central  Station  Heating  Co., 
Buffalo,    N.   Y. 

W.  E.  Dowd.  Jr..  Power  Specialty  Co..  Phila- 
delphia. Pa. 

George  D.  Higgins.  Murphy  Heating  Co.,  De- 
troit.   Mich.  ' 

R.   S.   Edwards,  L^nion   Electric  Co.,   Pittsburg. 

D.  Hunter.  Jr.,  Underfeed  Stoker  Co.  of  .\mer- 
ica.    Pittsburg. 

Ch.irlcs  R.  Bishop,  .\mcrican  District  Steam  Co., 
Lockport.    N.   Y. 
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Among    the    Exhibitors    at    the    District 
Heating  Convention 

Jenkins  Bros.,  Xew  York,  had  an  inter- 
<.>iiiig  (h»pla3  of  their  hne  of  valves  and 
packings,  inckiding  globe,  angle,  check, 
gate  and  radiator  valves.  J.  T.  Bulkeley, 
the  company's  Pittsburg  representative, 
was  in  charge. 

Michigan  Pipe  Co.,  Bay  City,  Mich.. 
.sIk)\vi<1  samples  of  its  low  pressure  and 
liigh  pressure  steam  pipe  casings.  Henry 
M.  Smith,  Jr.,  was  on  hand  for  the  com- 
pany. 

General  Electric  Co.,  Syracuse,  X.  Y., 
had  models  of  its  >team.  air  and  water 
flow  meters,  which  attracted  much  at- 
tention. The  company's  interests  were 
looked  after  by  ("iKn  .•-;    .Morris. 

Westinghouse  Electric  and  Mfg.  Co., 
Pittsburg.  Pa.,  had  a  display  of  its  elec- 
tric portables.  The  company  had  a  big 
delegation  on  hand,  headed  by  J.  C.  -Mc- 
Quiston,  manager  of  the  publication  an<l 
publicity  departments,  and  including  H. 
r..  Class.  G.  n.  Criss.  W.  P.  Jand.  \V.  B. 
Wilkinson,  lulwin  D.  Dreyfus  and  II.  C. 
Fletcher. 

H.  W.  Johns-Manville  Co..  New  York, 
had  an  elaborate  exiubition  of  its  line  i>f 
asbestos  products,  also  a  life-sized  model 
of  its  tile  pipe  conduit  set  in  gravel  The 
company  was  represented  by  George  R. 
Folds,  manager  of  the  Pittsburg  branch; 
C.  H.  Staten.  W.  C.  Craig  and  P  \\. 
Butler. 

American  District  Steam  Co..  Lock- 
port,  X.  \  .,  displayed  a  model  of  its  sys- 
tem of  district  heating,  together  with 
models  of  many  of  its  other  products,  in- 
cluding atmospheric  heating  devices,  ex- 
pansion joints,  etc.  Charles  R.  Bishop, 
secretary,  and  Robert  E.  Hall,  treasurer; 
W.  J.  Kline  and  E.  L.  Barnes  were  on 
hand  in  the  interest^  of  the  companv. 

American  Foundry  and  Construction 
Co.,  Pittsburg.  Pa.,  exhibited  a  model  of 
the  Crescent  patent  steam  pipe  conduit, 
showing  especially  the  sections  of  the 
manholes  and  anchor  boxes  and  also  a 
section  through  the  conduit.  .Additional 
exhibits  were  samples  of  their  high  pres- 
sure steam  piping  equipment,  together 
with  miscellaneous  Crescent  apparatus, 
the  Crescent  patents  being  controlled  by 
\\'.  H.  Pearce  &  Co..  Chicago.  The  com- 
pany was  represented  bv  W.  L.  Klingel- 
hofer,  president:  J.  O.  Klingelhofer,  sec- 
retary and  treasurer:  C.  T.  Klingelhofer, 
superintendent;  T.  B.  Robertson,  man- 
ager of  sales,  and  Oliver  J.  Haller.  chief 
engineer. 

Best  Mfg.  Co..  Pittsburg,  displayed 
catalogues  of  its  Tuyere  cocks  and 
unions,  flanged  pioe  joints,  flanged  fit- 
tings and  flanges,  flexible  joints,  exhaust 
relief  and  back  pressure  valves,  Gulland 
stand-pipe  and  automatic  valves.    .Among 


the  company's  representatives  on  hand 
were  J.  D.  Hiles,  manager  of  sales;  W. 
J.  Prenter.  \\illiam  Latshaw. 

Central  Station  Steam  Co.,  Detroit, 
Mich.,  silo  wed  types  of  its  gravity  rotat- 
ing condensation  meter,  also  a  full  line 
of  its  diaphragm  expansion  joints.  .An- 
other feature  of  the  company's  exhibit 
were  sections  of  the  Ric-Wil  system  of 
underground  pipe  covering,  for  which  the 
company  is  selling  agent.  The  company 
was  represented  by  \V.  \'.  Redlield,  pres- 
ident, and  T.  \'.  Bordley. 

» 

International  Heating  and  Ventilating 
Congress 

The  programme  has  been  received  of 
the  Eighth  International  Congress  of 
Heating  and  \'entilating  Engineers  which 
is  being  held  this  month  (June  12-14)  i'l 
Dresden,  Germany.  Taken  in  connection 
with  the  International  Health  Exhibition 
in  the  same  city  from  May  to  October, 
the  congress  promises  to  be  the  most 
important  affair  of  its  kind  that  has  ever 
been  held.  .A  special  section  of  the  ex- 
hibition is  being  devoted  to  heating  and 
ventilating  appliances.  The  programme 
in   detail   is  as   follows: 

-MOND.w,  ji'.NE  12 

I'orenoon:  First  meeting  in  the  aula  of 
the  Royal  Technical  High  School,  Dres- 
den. 

-Afternoon:  Inspection  of  Heating  and 
Ventilating  Plants.  The  following  build- 
ings have  been  taken  in  view:  Municipal 
Offices  eStaendehaus),  County  Court 
and  Prison,  Town  Hall  and  Slaughter 
House. 

Ti'Esn.w,  jfXE  13 

Forenoon:  Second  meeting  in  the  au- 
ditorium of  the  International  Hygiene 
Exhibition.  Report  on  the  exhibition  it- 
self, and  on  the  scientific  section  of  the 
exhibition,  ventilating,  heating,  and  col- 
lective exhibition  of  the  Union  of  Ger- 
man Central  Heating  Engineers.  In- 
spection of  the  exhibition  under  the 
guidance  of  experts. 

WEDNESD.AV,     JUNE     I4 

Forenoon:  Third  meeting  in  the  aula 
of  the  Royal  Technical  High  School. 
Dresden. 

Afternoon:  Inspection  of  heating  and 
ventilating  olants. 

The  following  lectures  will  be  given 
at  the  various  professional  meetings: 

1  Far  distance  heating; 

2  Heatine  of  Schools; 

T,     Hot  \Vater   Supply   Plants; 

4  Historical  develooment  of  the 
science   of  heating; 

5  Reoorts  on  hygiene  exhibition  at 
Dresden  in  1911.  and  on  the  special  ex- 
hibition of  heating  and  ventilating  appli- 
ances. 

The  arran«rements  of  the  congress  are 
in  charge  of  Dr.  Otto  Krebs,  of  Mann- 
heim. 
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IF  no  direct  results  are  to  be  noted 
in  the  journey  of  the  Master  Fit- 
ters' National  Association  to  the  West, 
the  event  has.  at  least,  served  to  clar- 
ify the  status  and  viewpoints  of  both 
Eastern  and  Western  steam  and  hot 
water  fittiiii;  contractors.  The  East 
has  had  a  valuable  object  lesson  pre- 
sented to  it  in  the  shape  of  prosperous 
and  enthusiastic  local  master  fitters' 
organizations  working  individually,  it 
is  true,  but  solving  tiieir  problems  and 
meeting  their  situations  on  the  spot, 
with  strict  reference  to  the  needs  and 
requirements  of  their  immediate  local- 
ity. This  may  not  be  a  broad-minded 
trade  policy,  but  it  serves  the  immedi- 
ate purpose  and  is  preferred  to  the 
wider,  and  possibly  less  definite,  activ- 
ities of  a  national  organization,  es- 
pecially one  whose  center  is  and  has 
been  for  so  long  in  the  East. 

On  the  other  hand,  the  evident 
cordiality  displayed  by  the  Western 
contractors  towards  their  Eastern 
friends  was  not  to  be  mistaken.  It 
was  plain  that  no  vestige  remained  of 


any  feeling  due  to  events  of  by-gone 
years  and  the  interest  they  displayed 
in  the  convention  itself  was  amply  at- 
tested to  by  the  large  nutTiber  of 
W'estern  faces  that  were  to  be  seen 
in  the  convention  hall  and  about  con- 
vention headquarters. 

The  national  association  may  well 
congratulate  itself  on  having  gone  to 
Chicago  for  its  191 1  convention.  It 
has  more  friends  in  the  West  than  it 
had  before,  and,  one  may  hope,  it 
now  appreciates  more  thoroughly  the 
difficulties  that  lie  in  tiie  way  of  a 
i)r()ad  organizing  movement  in  that 
direction.  If  it  does,  and  would  rise 
to  the  occasion  with  a  master  stroke, 
let  New  York  be  eliminated  for  a  time 
as  national  headquarters. 


OI'  quite  anoilur  character  was 
the  convention  of  the  district 
heating  engineers  in  l^ittsburg.  This 
organization  is  still  in  the  flush  of 
youth,  a  characteristic  that  was  re- 
flected in  the  number  and  (|uality  of 
the  pa|)ers  presented,  and  the  atten- 
tion with  which  the  discussions  were 
followed.  (Jur  readers  will  be  favored 
with  the  most  important  of  these 
papers,  from  a  heating  and  ventilat- 
ing standpoint,  as  space  permits.  Ihis 
vounj:  organization  continues  to  show 
every  sign  of  vigorous  life  and  un- 
doubtedly has  a  brilliant  future  be- 
fore it. 


AS  usual  during  the  sumiuer 
months,  we  will  omit  the  publi- 
cation of  the  monthly  weather  charts 
for  five  representative  American  cities, 
which  have  been  published  in  this 
magazine  during  the  past  heating  sea- 
-sons.  In  the  Fall  we  shall  resume  the 
publication  of  these  charts,  which  will 
mark  the  sixth  year  of  their  api>ear- 
ance  in  our  colunui>. 
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Central  Station  Heating 

3. — "READY   TO  serve"   OR   "MAXIMUM   DEMAND'   RATE 

By  Byrox  T.  Gifford 

(Previous  articles  in  this  series:    "Pipe  Line  Losses,"  April.  1911; 

"Rates,"  May,  1911.) 

THIS  method  of  charge  is  tinding  universal  favor  in  con- 
nection with  public  utility  service,  and  is,  without  a 
doubt,  the  most  scientific  of  any  method  of  charge.  It  is  based 
ui)on  the  exact  cost  of  giving  service,  plus  an  equitable  profit, 
and  the  consumer  pays  for  the  service  in  exact  proportion  to 
the  service  he  receives. 

It  has  often  been  said  tliat  a  public  service  company  should 
have  but  one  rate  to  each  and  every  one  of  its  consumers,  and 
from  this  principle  the  flat-rate  charge  was  established.  The 
first  flat-rate  method  of  charge  was  based  on  the  cubic  foot  of 
contents  of  the  building  as  a  unit.  It  soon  developed  that  this 
was  not  an  e(|uitable  basis  ami  it  was  then  modified  by  making 
dififerent  rates  for  buildings  used  for  different  purposes. 

The  next  step  toward  ec|uitable  rates  was  the  charge  based 
on  the  square  foot  of  radiation  as  a  unit,  under  the  assumption 
that  each  square  foot  of  radiation  would  give  off  the  same 
number  of  heat  units,  but  it  developed  that  this  assumption 
is  not  true,  because  under  different  conditions  a  square  foot 
of  radiation  will  give  off  a  decidedly  different  number  of  heat 
luuts  per  square  foot,  ranging  from  300,000  B.  T.  U.  per  sea- 
son to  1,400.000  l^  T.  L'.  per  season.  This  method  was 
somewhat  improved  by  charging  a  given  price  per  square  foot 
of  radiation  required  and  userl  in  connection  with  thermostatic 
control  to  regulate  the  temperature  of  the  buildings  heated. 
This  arrangement  works  out  admirably  except  that  it  is  apt 
to  develop  a  tendency  of  carelessness  in  the  consumer,  as  any 
flat  rate  is  apt  to  do. 

The  meter  basis  of  charge  has  been  instituted  and  the 
charge  based  on  the  heat  consumed,  with  the  condensed  steam 
used  as  a  basis  of  charge  and  with  1000  lbs.  of  condensed 
steam  as  a  unit.  This  method  of  charge  seemed  for  a  time  to 
fill  the  place  of  an  equitable  rate,  especially  with  the  sliding 
scale  of  prices  per  1000  lbs.,  but  this  method  has  developed  its 
faults  also. 

For  example:  assume  a  building  that  uses  heat  onlv  six 
hours  out  of  the  tw^enty-four  hours  in  a  day.  This  building 
demands  a  place  on  the  line  and  requires  the  capacity,  both  in 
the  mains  and  at  the  heating  station,  to  supply  its  maximum 
demand.  The  heating  company  must  be  ready  to  serve  this 
building  at  any  time  it  requires  service.  In  return  for  that 
required  condition,  the  heating  company  only  receives  pay  for 
six  hours'  -ervice.  while  the  building  using  heat  for  eighteen 
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hours  pavs  the  company  three  times  the  revenue  ]")aifl  hy  the 
other  building. 

It  is  also  the  case  with  churches  or  auditoriums  where  heat 
is  used  only  two  or  three  days  out  of  the  week.  The  heating 
company  must  reserve  capacities  for  the<e  buildings,  but  in 
return  only  receives  about  one-sixth  the  revenue  it  would 
receive  from  other  buildings  requiring  the  capacities  that  these 
churches,  etc..  re(|uire.  It  is  obvious,  therefore,  that  a  rate 
based  on  the  number  of  ])ounds  of  steam  condensed  is  far 
from  e(|uitable. 

It  is  here  that  the  "maximum  demand"  or  "ready  to  serve" 
rate  shows  its  strong  points  as  an  ec|uitable  rate.  As  stated 
before,  this  rate  is  based  on  the  cost  of  the  service  to  the  util- 
ity, plus  an  e(|uitable  profit. 

We  will  take  for  granted  that  it  costs  $200,000  to  install 
a  non-l)yj)roduct  heating  plant  to  serve  a  given  territory.  In 
this  territory  there  is  available  business  amounting  to  20.000.- 

000  cu.  ft.  of  space,  which,  for  steaiu  beating,  will  require 
approximately  200.00c  s(|.  ft.  of  radiation. 

The  cost  of  operating  this  system  is  divided  into  two  parts: 
(i)  Fixed  charges,  such  as  interest.  dei)reciation,  ilistribution 
costs  and  mantenance  :  (2)  generating  costs,  such  as  coal,  wa- 
ter, power-house  labor,  and  other  items  that  vary  with  the 
amount  of  steam  generated. 

The  generating  costs  in  the  plant  would  probably  be  as 
shown  below.  i)nt  tliis  item  would  change  materially,  depend- 
ing upon  the  cost  of  fuel,  labor  and  water.  We  will,  however, 
assume  values  here  so  as  to  more  clearly  explain  the  examjile. 

With  200.0(X>  sq.  ft.  of  radiation  comiected.  averaging 
600  lbs.  of  steam  jier  scpiare  foot  per  season,  we  would  have 
120.000.000  lbs.  of  steam  to  generate.     We  can  also  assume 

1  lb.  of  coal  will  evaporate  5  lbs.  of  water  into  steam,  and  that 
this  coal  will  cost  $2.00  per  ton  on  the  plant's  siding: 

Coal 

120,000,000  lbs.  -^  5  =:  24,000.000  lbs.  coal. 

12.000  tons  coal  (a  $2.00  =:  S24.000.00  —  20c  per  1000  lbs. 
steam. 

Labor 

The  labor  in  this  plant  would  cost  about  as  follows: 

I   Chief  I'jigineer   $1,200.00 

I  Assistant   Engineer    .  . .      000.00 
6  Firemen  (Q  months) .  .  .    3.240.00 

S5. 340.00  —  4.5c  per  1000  lbs.  steam. 

General  Expense 

Repairs,  renewals  and   supplies S600.00 

One-half  office  expenses 1.460.00 

One-half  incidental  expenses 500.00 

$2,560.00 
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Water 
Water  @  5c  per  1000  gals.  ( 15.00.000)=  $750.00. 
Recapitulation  of  Generating  Costs 

Coal $24,000.00 

Labor 5.340.00 

General   expense    2. 5^*0.00 

Water 750-'X) 

$32,650.00  =  27c  per  1000  lbs.  steam 
generated. 

riif  rt\e('  charges  on  a  plant  of  this  kind  would  be  ap- 
proximately as  follows : 
Interest — 

6%  on  $200.000.00 $12,000.00 

Taxes  and  Insurance — 

I '/'  '~r  on  S200.000.00 3.000.00 

Depreciation — 

3%  on  $200,000.00   6.000.00 

Maintenance — 

I'!>timated i. 000.00 

Distribution  Costs — 

One-half  office  expense    i .460.00 

Officers*   salaries    5.400,00 

One-half  incidental  expenses 500.00 

Line  loss 4.334.00 

$33,694.00 

The  line  loss  is  figured  at  the  rate  of  0.050  lb.  steam  per 
square  foot  of  pipe-line  -urface.  per  hour,  based  upon  the  fol- 
lowing line : 

Sq.  ft.  of  surface 
Diameter  in  tlie  pipe  line 

in  inches.  and  fittings. 

16    7.961 

12    11.700 

10    14.612 

8    II  .070 

6    10.847 

5    2.482 

3.068 


I 


61.740 

61.740  X  0.050  =  3087  lbs.  steam  per  hour. 

5.200  hours  ^  16.052.400  lbs.  Co  27c  per  1000  lbs.  = 
$4,334.00. 

With  a  fixed  charge  of  S33.694.00  per  season  to  distribute 
heat  to  200.000  sq.  ft.  of  radiation  it  is  seen  that  it  costs  16.84c 
per  square  foot  to  distribute  the  heat.  We  have  also  deter- 
mined that  it  costs,  under  the  assumed  conrlitions.  27c  to  gen- 
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erate  looo  lbs.  of  steam.  \\'e  know  now  what  our  costs  are 
and  in  order  to  determine  our  selling  rate  we  must  add  our 
profit,  which  should  be  reasonable. 

It  is  generally  conceded  that  io%  is  an  equitable  income 
on  the  money  invested,  and,  that  being  the  case,  we  have  4% 
on  $200,000.00  to  add  as  profit  (6/r  has  already  been  ac- 
counted for  under  interest).  4%  on  $200,000  =:  $8,000.00. 
This  item  can  be  charged,  either  all  to  fixed  charges  or  one- 
half  to  fixed  charges  and  one-half  to  generating.  The  author 
prefers  the  latter  scheme. 

This  profit  added  brings  our  fixed  or  service  charge  u]i 
to  $37,694.00  per  season,  and  this  is  equal  to  18.84c  or  19c  per 
square  foot  per  season.  Our  rate  for  steam  used  would  also  be 
increased  to  836,650.00  for  120,000,000  lbs.,  which  equals 
30)^  c  per  1000  lbs. 

Under  the  conditions  above  noted,  a  non-byproduct  plant 
should  charge  a  service  rate  of  19c  per  square  foot  and  a  meter 
rate  of  at  least  30c  per  1000  lbs.  of  condensation. 

In  a  byproduct  plant  the  rate  to  be  charged  i^^  figured  the 
same  way  as  the  al)ovc. 

The  service  charge  should  l)e  paid  by  the  consumer  as 
any  flat  rate  is  paid,  in  installments  either  monthlv  or  quar- 
terly. 

Mr.  Gifford's  next  article  'nil  appear  iti  the  July  issue. 


Ventilation    Law   for   North   Dakota 

In  an  act  approved  March  6,  1911, 
North  Dakota  has  added  its  name  to  the 
ranks  of  the  compulsorj'-ventilation-law 
states. 

The  bill  was  introduced  by  Mr.  Price 
in  the  House,  and  was  designed  to  gov- 
ern the  construction  of  public-school 
buildings  and  to  provide  for  the  inspec- 
tion, ventilation  and  sanitation  thereof. 
The  full  text  i>f  the  act  is  as  follows: 

"Section  i.  Xo  building  which  is  de- 
signed to  be  used,  in  whole  or  in  part, 
as  a  public-school  building,  shall  be 
erected  until  a  copv  of  the  plans  thereof 
has  been  submitted  to  the  State  Superin- 
tendent of  Public  Instruction,  who  for 
the  purposes  of  carrying  out  the  provi- 
sions of  this  act  is  herebj-  designated  as 
inspector  of  said  public-school  building 
plans  and  specifications,  by  the  person 
causing  its  erection  by  the  architect 
thereof;  such  plans  shall  include  the 
method  of  ventilation  provided  therefor, 
and  a  copy  of  the  specifications  therefor. 

"Sec.  2.  Such  plans  and  specifications 
shall  show  in  detail  the  ventilation,  heat- 
ing and  lighting  of  such  building.  The 
State  Superintendent  of  Public  Instruc- 
tion shall  not  approve  any  plans  for  the 


erection  of  any  school  building  or  addi- 
tion thereto  unless  the  same  shall  pro- 
vide at  least  12  sq.  ft.  of  floor  space  and 
200  cu.  ft.  of  air  space  for  each  pupil  to 
be  accommodated  in  each  study  or  recita- 
tion room  therein. 

"i.  .Light  shall  be  admitted  from  the 
left  or  from  the  left  and  rear  of  class- 
rooms and  the  total  light  area  must,  un- 
less strengthened  by  the  use  of  reflecting 
lenses,  be  equal  to  at  least  20%  of  the 
floor  space. 

"2.  All  ceilings  shall  be  at  least  12  ft. 
in   height. 

"3.  Xo  such  plans  shall  be  approved 
by  him  unless  provision  is  made  therein 
for  assuring  at  least  30  cu.  ft.  of  pure  air 
every  minute  per  pupil  and  warmed  to 
maintain  an  average  temperature  of  70° 
F.  during  the  coldest  weather,  and  the 
facilities  for  exhausting  the  foul  or  viti- 
ated air  therein  shall  he  positive  and  in- 
dependent of  atmospheric  changes.  N^o 
tax  voted  by  a  district  meeting  or  other 
competent  authority  in  any  such  city, 
\illage.  or  school  district,  exceeding  the 
sum  of  $2000.00  shall  be  levied  by  the 
trustees  until  the  State  Superintendent  of 
Public  Instruction  shall  certify  that  he 
plan-;    and     snecificaions     for     the     same 
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coniplj'  with  the  provisions  of  this  act. 
All  school  houses  for  which  plans  and 
detailed  specifications  shall  be  riled  and 
approved,  as  required  by  this  act,  shall 
have  all  halls,  doors,  stairways,  seats, 
passageways  and  aisles  and  all  lighting 
and  heating  appliances  and  apparatus  ar- 
ranged to  facilitate  egress  in  case  of  fire 
or  accident  and  to  afford  the  requisite 
and  proper  accommodations  for  public 
protection  in  such  cases.  All  exit  doors 
shall  open  outwardly,  and  shall,  if  double 
doors  be  used,  fasten  with  movable  bolts 
operated  simultaneously  by  one  handle 
from  the  inner  face  of  the  door.  No 
staircase  shall  be  constructed  with  wider 
steps  in  lieu  of  a  platform,  but  shall  be 
constructed  with  straight  runs,  changes 
in  direction  being  made  by  platform.  No 
doors  shall  open  immediately  upon  a 
flight  of  stairs,  but  a  landing  at  least  the 
width  of  the  door  shall  be  provided  be- 
tween such  stairs  and  such  doorway. 

"4.  Every  public  school  building  shall 
be  kept  clean  and  free  from  affluvia  aris- 
ing from  any  drain,  privy  or  nuisance, 
and  shall  be  provided  with  sufficient 
number  of  proper  water  closets,  earth 
closets  or  privies,  and  shall  be  ventilator! 
in  such  a  manner  that  the  air  shall  nut 
become  so  impure  as  to  be  injurious  to 
health. 

"Sec.  3.  Xo  toilet  room  shall  be  con- 
structed in  any  public-school  building 
unless  same  has  outside  ventilation  and 
windows  permitting  free  access  of  air 
and  light.  The  provisions  of  this  act 
shall  be  inforced  by  the  State  Superin 
tendent  of  Public  Instruction  or  some 
person  designated  by  him  for  that  pur- 
pose. 

"Sec.  4.  If  it  appears  to  the  State  Su- 
perintendent of  Public  Instruction,  or  his 
deputy  appointed  for  that  particular  pur- 
pose, that  furher  or  different  sanitary  or 
ventilating  provisions,  which  can  be  pro- 
vided without  unreasonable  expense,  are 
required  in  any  public-school  building,  he 
may  issue  a  written  order  to  the  proper 
person  or  authority,  directing  such  sani- 
tary or  ventilating  provi-^ions  to  be  pro- 
vided. A  school  committee,  public  of- 
ficer or  person  who  hns  charge  of  any 
such  public-school  building,  who  neglects 
for  four  weeks  to  comply  with  the  order 
of  said  State  Superintendent  of  Public 
Instruction  or  his  deputy  shall  be  pun- 
ished b}'  a  fine  of  not  less  than  $roo.oo 
nor  more  than  $1000.00. 

"i.  Whoever  is  aggrieved  by  the  order 
of  the  State  Superintendent  of  Public 
Instruction  or  his  deputy  issued  as  above 
provided,  and  relating  to  a  oublic-school 
building,  mav  within  thirty  days  after  the 
service  thereof  apply  in  writing  to  the 
board  of  health  of  the  city.  town,  incor- 
porated village  or  school  district  to  set 
aside  or  amend  the  order:  and  there- 
upon the  board,  after  notice  to  all  par- 
ties interested,  shall  give  a  hearing  upon 


such  order,  and  may  alter,  annul  or  af- 
firm it. 

"Sec.  5.  No  wooden  Hue  or  air  duct 
for  heating  or  ventilating  purpt)ses  shall 
be  placed  in  any  building  which  is  sub- 
ject to  the  provisions  of  this  act,  and 
no  pipe  for  conveying  hot  air  or  steam  in 
such  building  shall  be  placed  or  remain 
within  I  in.  of  any  woodwork,  unless 
protected  by  suitable  guards  or  casings 
of   incombustible    material. 

"Sec.  6.  To  secure  the  approval  of 
plans  showing  methods  or  systems  of 
luating  and  ventilation  as  provided  for 
in  Section  2  the  foregoing  requirements 
must  be  guaranteed  in  the  specifications 
accompanying  the  plans.  Hereafter  erec- 
tions or  constructions  of  public-school 
buildings  by  architect  or  other  person 
who  draws  plans  of  specifications  or  su- 
perintends the  erection  of  a  public-school 
building,  in  violation  of  the  provisions  of 
this  act,  shall  be  punished  by  a  fine  of 
not  less  than  $100.00  nor  more  than 
$1000.00. 

"Sec.  7.  All  acts  or  parts  of  acts  in 
conflict  herewith  are  hereby  repealed. 

"Sec.  8.  Whereas,  there  being  no  ade- 
quate law  on  the  statute  books  govern- 
ing the  subject  matter,  therefore  an 
emergency  exists  and  this  act  shall  be 
in  force  and  effect  from  and  after  its  pas- 
sage and  approval." 


Mid-Summer  Meeting  in  Chicago,  July  6-8 
-At  a  meeting  of  the  Board  of  Govern- 
ors, held  May  27.  it  was  decided  to  hold 
the  semi-annual  Cmid-summer)  meeting 
of  the  .American  Society  of  Heating  and 
Ventilating  Eno^ineers  in  Chicago,  July  6- 
S.  191 1.  Headquarters  will  be  at  the  La 
Salle  Hotel. 


Committee  Aopointments 
-Announcement  has  been  made  by  Sec- 
retary  W.    W.    Macon    of   the   following 
committees  to  carrj'  on  the  work  of  the 
Society   during  the   present  year: 

ST.\XD.\RDS 

J.  J.  Blackmore  ("chairman).  Ralph  Col- 
lamore,  Roy  E.  Lynd.  E.  A.  May,  P.  H. 
Seward. 

TESTS 

W.  H.  McKiever  ("chairman)  F.  T. 
Chapman  J.  A.  Donnelly,  N.  S.  Thomp- 
son. M.  F.  Thomas. 

HE.ATIXG    GUARANTEES 

W^.  M.  Mackav  (^chairman).  Thomas 
Morrin.  G.  W.  Scott.  E.  C.  Goff.  C.  E. 
Pearce. 

SCHOOLROONf    VEXTILATIOX 

F.  T.  Cooper  (chairman).  C.  B.  J.  Sny- 
der. E.  D.  Densmore.  C.  F.  Eveleth,  H. 
W.  Whitten. 
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AIR     LEAKAGE     AND     VENTILATION     OF     THE 
CLOSED  ROOM 

Prof.  J.  H.  Kincal}',  general  chairman. 

Massachusetts:  H.  \\ .  Whitten  (chair- 
man), R.  L.  Folsom,  D.  S.  Boyden, 
Charles  Morrison,  L.  G.  Robbins. 

Pennsylvania;  1.  H.  Francis,  Jr. 
(chairman).  Homer  Addams,  E.  S.  Ber- 
ry, J.    v..  McGinness,  J.   P.  SchafFer. 

Missouri:  B.  C.  Davis  (chairman).  H. 
H.  Humphrey,  J.  M.  Kent,  F.  X.  Jewett, 
Samuel   Kauffman. 

REVISION     OF    THE    CONSTITUTION 

Prof.  W'm.  Kent  (chairman),  Prof.  R. 
C.  Carpenter,  W.  G.  Snow,  S.  A.  Jellett, 
F.   K.  Chew. 

Committees  on  compulsory  ventilation 
are  also  at  work  in  Massachusetts,  New 
York,  Maryland,  Illinois,  Indiana  and 
Tennessee. 


Legal  Tyecistions 


Guaranty    of    Steam     Plant — Change    in 
Contract 

.V  contract  for  the  construction  of 
l)uil(ling>.  contained  certain  guarantees 
by  the  contractor,  including  a  guarantee 
of  the  steam  plant  and  its  appurtenances 
to  be  in  lirst-class  working  order  and 
condition,  and  to  supply  the  luat  men- 
tioned in  the  speciticatious  for  the  term 
of  one  year  from  a  certain  date.  Certain 
disputes  having  arisen  between  the  par- 
ties, a  second  agreement  was  entered  into, 
reciting  the  settlement  of  tiie  disputes  and 
the  payment  by  the  owner  of  a  sum  for 
his  discharge  under  the  first  contract. 
The  agreement  also  stipulated  for  the 
delivery  of  certain  specified  guarantees 
by  tiie  contractor  to  the  owner.  It  was 
held  that  the  guarantees  of  the  first  con- 
tract were  not  discharged  by  the  second 
agreement.  The  contractor  remained  lia- 
ble thereunder  until  he  had  delivered  the 
guarantees  required  by  the  second  agree- 
ment.— Cohan  vs.  Rosenberg,  New  York 
Supreme   Court,   .\ppellate   Term. 


m  DLVias 


Rotary  Vacuum  Heating  Pumps 

Tlie  application  of  a  rotary  cycloidal 
pump  to  the  field  of  vacuum  heating  en- 
gineering is  an  interesting  development 
of  the  Connersville  Blower  Co-'s  high 
vacuum  pump.  The  first  pumps  designed 
by  this  company  were  used  in  connection 
with  jet  condensers  for  steam  turbines, 
where  a  vacuum  'within  2  in.  of  the 
barometer  is  required.  The  same  stand- 
ard of  design,  workmanship  and  material 


which  made  these  pumps  successful  for 
condenser  work,  has  been  applied  in  de- 
veloping a  line  suitable  for  the  vacuum 
heating  trade. 

This  pump  has  no  valve  springs  or 
small  parts  to  get  out  of  order,  and  has 
an  opening  inlet  of  large  area,  thus 
avoiding  the  resistances  such  as  are  en- 
countered with  piston  pumps  through  the 
valve  and  ports.  There  are  no  clearance 
spaces,  nor  pockets  in  which  the  air  and 
vapors  can  be  compressed  and  re-ex- 
I)anded,  and  no  internal  parts  requiring 
lubrication.  The  cro>s  section  through 
the  cylinder  shows  the  working  parts. 
The  impellers  do  not  touch  each  other 
nor  the  surrounding  case.  The  return 
water  lying  on  top  of  the  impeller  forms 
a  water  seal.  a<lding  to  the  etlicicncy  of 
the  pump.  The  parts  forming  the  frame 
are  rigid,  and  all  the  bearings  are  ring 
'>iling.  a  feature  designed  to  re<luce  the 
care  of  oiling  to  a  minimum. 

.■\  rotary  pumj).  owing  to  the  compara- 
tively high  speed  at  which  it  runs,  is 
more  suitable  for  electric  drive  than  a 
jiiston  pump;  it  is  particularly  well  adapt- 
ed  for   use   in    tIio>-e    biiildiugs   where   all 
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electric  power  is  supplied  from  a  cen- 
tral plant,  and  where  a  low  pressure 
boiler  carryin<T  steam  of  Vj  lb.  to  i  lb- 
l)ressure  could  be  used  if  steam  of  a 
higher  pressure  ff>r  operating  the  vacuum 
pump  was  not  required.  .Mso  in  plants 
where  the  firing  of  the  boilers  is  irregu- 
lar the  use  of  an  electric  driven  pump  is 
I  distinct  advantage,  as  it  will  maintain 
the  circulation  as  long  as  any  steam  is 
:ivailable,  regardless  of  the  pressure.  This 
pump  serves  both  as  an  air  and  a  water 
|)ump,  and  will  return  the  water  of  con- 
densatiou  direct  to  boiler,  doing  away 
with  the  feed  pump. 

It  will  operate  successfully  with  very 
hot  water,  and  maintain  a  corresponding 
vacuum.  This  is  not  true  of  a  piston 
pump,  because  the  vacuum  in  the  cylin- 
der is  necessarily  higher  than  the  vacuum 
outside  the  valves,  due  to  the  resistance 
of  the  valves  and  ports,  and  due  to  over- 
coming the  inertia  of  the  water  when  the 
piston  starts,  and  is  coming  up  to  full 
speed.        In     piston     pumps     when     the 
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vacuum  carried  i^  near  to  that  corres- 
ponding to  the  temperature  of  the  water, 
the  higher  vacuum  inside  the  pump  cylin- 
der causes  a  re-evaporation  vi  the  water 
in  the  cylinder,  under  which  condition  no 
outside  work  will  be  done  and  the  pump 
will  race.  It  is  found  tliat  tluse  pumps 
rcouire  less  power  than  a  pi>ton  pump, 
and  cost  considerably  less  for  up-keep. 

They  are  made  in  a  wide  ran<Te  of  sizes 
for  displacements  from  40  eals.  per  min. 
to  10,000  gals,  per  min.,  and  can  be  se- 
cured from  any  of  the  vacuum  heating 
companies,  or  steam  fitting  contractors- 
The  same  type  pump  can  also  be  used 
for  house  pumps,  etc. 


A    Steam    Turbine    for    Driving    Direct- 
Current   Generators  and   Other   Low 
or  Moderate   Speed   Machinery 

Steam  turbine  builders  are  making 
many  moditications  of  type  just  now, 
all,  or  nearly  all,  of  which  are  steps  in 
the  direction  of  reconciling  the  high 
velocity  of  the  steam  turbine  bucket  with 
the  more  moderate  speed  at  which  the 
driven  machine,  such  as  direct-current 
generator,  fan,  pump,  etc.,  should  prop 
eriy  run. 

The  accompanying  description  of  a 
direct-current  turbo-generator  exempli- 
fies a  method  by  which  it  is  possible  to 
retain  the  advantages  in  the  way  of 
efticiency,  low  cost  and.  simplicity  inher- 
ent in  the  use  of  high  bucket  speeds  with 
the  practical  and  theoretical  benefits  of 
low  speeds  in  the  generator  or  other 
driven  machine. 

This  compromise  is  by  the  use  of  heli- 
cal gears,  which  were  first  applied  to  tur- 
bines of  moderate  size  over  twenty 
years  ago  by  DeLaval  and  which,  dur- 
ing the  last  four  years,  have  been  de- 
veloped for  application  to  large  size  tur- 
bines, including  the  perfection  of  special 
methods  of  building,  etc.,  whereby  highly 
efficient,  silent  and  durable  gears  are  ob- 
tained. 

Speaking  generally,  the  large  size 
steam  turbine  has  so  far  found  applica- 
tion  only  for  the   driving  of  alternators 


and  the  propulsion  of  ships.  Little  prog- 
ress, comparativtl)-,  has  been  made  in  its 
adaptation  for  driving  direct-current 
generators,  and  for  direct  connection  to 
other  machinery  of  moderate  speed, 
such  as  centrifugal  pumps  and  blowers, 
or  for  the  driving  of  machinery  by 
means  of  ropes  or  belts.  While  the 
suitability  of  the  turbine  for  these  pur- 
poses, because  of  its  simplicity,  small 
weight  and  space  requirements,  good 
steam  economy  and  in  recent  years 
lower  price,  is  apparent,  the  engineering 
world  has,  nevertheless,  awaited  the 
practical  solution  of  the  problem  of 
driving  such  machines  by  steam  tur- 
bines. 

The  nature  of  the  difficulty  is,  at  once, 
apparent,  from  a  simple  statement  of  the 
velocities,  etc.,  involved.  The  expansion 
of  one  pound  of  steam  from  150  lbs. 
pressure  (164.7  lbs.  absolute)  to  a  28- 
iuch  vacuum  renders  availal)le  for  con- 
ver>iou  intri  work  325  B.  T.  U.,  equal  to 
_'5_»,S5o  foot  pouncls  of  energy.  If  the 
expansion  be  accomplished  in  one  nozzle 
having  unit  efficiency,  the  resulting  velo- 
city of  the  steam  will  be  4040  ft.  per  sec- 
ond. 

In  view  of  the  pressing  nature  of  the 
sI)ced-reduction  problem,  the  turbo-gen- 
erator described  iierewith  possesses  con- 
siderable theoretical  and  practical  in- 
terest. 

The  unit  shown  in  l-ig.  i  consists  of 
a  multi-stage  turbine  driving  a  standard 
speed,  direct-current  Crocker-Wheeler 
generator  through  a  pinion  and  single 
gear,  the  speed  of  the  turbine  shaft  be- 
ing 3600  R.  P.  M.  and  the  speed  of  the 
generator  shaft  500  R.  P.  M.  The  photo- 
graph will  give  a  good  idea  of  the  com- 
pact nature  of  the  construction  of  a 
turbine,  the  maximum  capacity  of  which 
is    1200   H.    P. 

Steam  is  admitted  to  the  turbine  first 
through  a  strainer  case  and  then 
through  a  combined  trip  and  throttle 
valve,  to  be  seen  at  the  extreme  right; 
next  through  the  adjacent  governor 
valve  and  then,  after  passing  through 
steam  nozzles  of  the  standard  DeLaval 
type,    impinges    upon    the   blades    of    the 


FIG.  1— DELAVAL  MULTI-ST.\GE  SLVGLE -GEARED  STEAM  TURBINE,  DRIVING  CROCKER- 
WHEELER  DIRECT-CURRENT  GENERATOR.      CAPACITY   500  KW.      SPEED   500 

R.P.M.      HIGH   PRESSURE  TYPE 
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FIG.  2— GEAR:aNU1FINI()N  OFTfrii  UK  LAVAL  MULTI-STAGE.  SINGLE-GRARED  TURBINE.  IN 

PLACE   IN  GEAR  CASE 


first-stage  wIk-cI.  Partial  admission  is 
used  in  tlie  first  stage,  but  full  adniis- 
sion  in  later  stages.  The  wheels  are 
of  the  standard  OeLaval  type,  made  of 
such  section  as  to  give  great  strcngtli 
throughout.  The  buckets  are  set  in  the 
rim  by  a  peculiar  form  of  dovetail. 

The  pinion  and  gear,  perhaps  the 
most  important  and  interesting  part  of 
the  construction,  is  shown  in  Fig.  2. 
The  gear  consists  of  a  solid  cast-iron 
center  upon  which  are  shrunk  two 
thick  steel  rings.  The  hub  is  mounted 
on  a   stiff  shaft,   which  carries   at 


one    end    a    half    of    the    flexible      BA. 
coupling    for    connection    to    the       rT 
driven  machine 


t- 


A     New     Heat     Insulator     and 
Sound  Deadener 

Cabot's  "Quilt "  is  a  new  prod- 
uct, based  on  an  old  idea,  for  fur- 
pishing  a  scientific  heat  insulator 
and  sound  deadener.  It  is  a  felt 
matting  of  cured  eel-grass  stitched 
with  strong  thread,  and  laid  be- 
tween two  layers  of  tough  "Kraft" 
paper.  It  is  used  as  a  lining  in 
bouses,  for  deadening  sound  in 
floors  and  partitions,  for  insulat- 
ing cold  stores,  refrigerators  and 


ice  houses.  The  eel-grass  fibres  arc  long 
and  flat,  and  cross  each  other  at  every 
angle,  making  a  thick,  elastic  cushion  filled 
with  dead  air  spaces.  Eel-grass,  the  mak- 
ers state,  will  not  decay,  will  n<it  harbor  in- 
sects or  vermin,  is  not  inflammable  and  will 
not  be  eaten  by  rats  or  mice.  This  "quilt" 
is  now  furnished  in  the  form  of  rolls  in 
place  of  bales,  the  rolls  eliminating  the 
folds  in  the  quilt  and  enabling  it  to  be 
easily  handled  It  is  made  in  six  dif- 
ferent grades. 


"   "ROTS 


V  Et  •^ 
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CABOTS 
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••  QUILT."   FOR   HEAT   INSULATING   AND  SOUND 
ING.   SHOWING    MATTING  OF   CURED  EEL  GRASS 
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Vo-i.   Ti:STlN(".    INSL'LATINt;   MATERIAl.S 


In  a  series  of  tots  on  llii>  material, 
the  apparatus  bliown  in  the  accompany- 
ing illustrations  was  used.  The  test 
liemonstrated  that  one  layer  of  double- 
ply  "quilt"  was  mure  ctVicient  as  a  heat 
insuiatiir  than  forty  layers  of  building 
paper. 

In  these  tests  steam  was  used  to  give 
a  uniform  known  high  temperature,  and 
ice  to  give  a  uniform  known  low  tem- 
perature, so  that  exact  results  would  be 
insured.  Steam  flows  from  pipe  (a)  to 
pan  (b)  and  out  at  outlet  (c).  This  pro- 
duces the  uniform  high  temperature  un- 
der the  material  to  be  tested  (P)  or  (Q); 
(d)  is  a  chamber  Idled  with  broken  ice, 
which  surrfiunds  the  calorimeter  (e)  on 
all  sides  e.xcept  the  bottom,  thus  pro- 
ducing the  uniform  low  temperature 
around  the  calorimeter,  which  is  filled 
with  line  cracked  ice,  is  covered  by  a 
water-tight  cover  (f),  and  the  ice  is 
gently  agitated  with  the  stirrer  (g).  The 
ice  in  the  calorimeter  (e)  is  melted  by 
the  heat  transmitted  from  the  steam  pan 
(h")  through  the  insulating  material  (P) 
or  (Q).  and  in  no  other  way,  as  it  is 
surrounded  on  all  other  sides  by  a  freez- 
ing temperature.  The  melted  ice  from 
the  calorimeter  Ce)  flows  out  through 
the  drip  (h)  and  the  amount  of  ice  melt- 
ed in  the  calorimeter  (e)  gives  the  effi- 
ciency  of  the   insulating   material. 

Cabot's  "Quilt"  is  made  and  sold  by 
Samuel   Cabot,   Inc..   Boston.   Mass. 


A  32-Ft.   Fan   For  a  Yarn   Mill 

One  of  the  largest  fans  ever  made  is 
shown  in  the  accompanying  illustration. 
It  is  over  2>-  ^t.  high  and  was  made  by 
the  Buffalo  Forge  Co..  to  be  used  in  con- 
nection with  a  heating,  ventilating  and 
air  conditioning  system,  supplying  25.000 
cu.  ft.  of  air  ner  hour  to  the  employees  in 
the  new  mill  of  the  Sharpe  Mfg.  Co., 
Xew  Bedford,  Mass.,  the  largest  individ- 
ual 3-arn  mill  in  that  city. 


In  this  mill  i)articular  consideration  is 
given  to  the  hygienic  conditions  of  oper- 
ation. The  air  is  washed  before  entering 
the  mill,  all  dust,  dirt  and  foreign  mat- 
ter being  removed.  In  winter  the  air  is 
heated  to  any  desired  temperature,  a  fea- 
ture being  independent  regulation  on 
each  floor.  Provision  is  also  made  for 
cooling  the  air,  so  that  in  the  hottest 
days  of  summer  the  temperature  through- 
out the  mill,  even  in  the  spinning  room 
where   machinerv   generate--   an   immense 


32-FT.  Jr"A.\  MADE  BV  THE  ULFFAUJ  FORGE 
CO.  AND  INSTALLED  IN  PLANT  OF 
SHARPE  MFG.  CO..  NEW 
BEDFORD,  MASS. 


52 


THE    HEATING    AND    VENTILATING    MAGAZINE 


SireQT^ 


If  instead  of  measuring  the  per  cent, 
carbon  dioxide  by  measuring  the  actual 
volume  of  a  given  amount  of  gas  before 
and  after  the  carbon  dioxide  has  been 
abstracted  from  it,  the  pressure  of  the 
gas  is  measured,  then  the  change  in  pres- 


Gas  inlet" 


FIG.  I— SHOWING  PRINCIPLK  OF  THE  UEHL- 
ING    VVASTE   M1;TI:R   FOK    MKASIRING 
PER  CENT  CARBON    DIOXIDE  OR 
TEMPERATURE 

amount  of  heat,  is  from  15°  to  20°  cooler 
tlian  is  possible  by  ordinary  window  ven- 
tilation. 

The  volume  of  air  that  tlic  fan  handles 
to  achieve  these  results  reaches  the  total 

of  20,000,000  cu.  ft.  per  hour. 

■ 

An  Improved  CO.  Recorder. 

On  the  average  it  may  be  .stated  that 
only  60%  of  the  heat  in  tlie  coal  enters 
the  boiler;  40%  is  wasted.  Of  this  40'/f 
the  total  waste  is  distributed  about  as 
follows:  loss  in  radiation,  5%;  loss  in 
soot  and  smoke,  1%;  loss  represented  by 
actual  loss  of  coal  through  the  grate>-, 
2%;  loss  due  to  combustion  of  the  car- 
bon to  carbon  monoxide  instead  of  di- 
oxide, 2%;  heat  carried  away  by  the 
chimney  gases  due  to  their  temperature. 

Tlic  relation  between  per  cent,  carbon 
dioxide  and  lieat  lost  is  shown  diagra- 
matically  by  the  chart  (Fig.  2").  The 
areas  in  each  case  are  proportional  to 
the  amount  of  heat  wasted,  and  as  these 
areas  are  reduced  by  decreasing  the  ex- 
cess air  the  per  cent,  of  CO;,  it  will  be 
noted,  is  increased. 

The  fact  that  caustic  potash  absorbs 
carbon  dioxide  is  the  fundamental  prin- 
ciple of  all  instruments  for  making  a 
measurement  of  CO;.  In  the  older  types 
of  automatic  recording  instruments,  bells 
or  jars  for  measuring  the  gases  before 
and  after  the  CO:  w-as  absorbed  were 
used.  The  difference  in  volume  of  the 
gas  before  and  after  the  CO2  was  ab- 
stracted gave  a  measurement  of  carbon 
dioxide  in   the   gases. 


sure  of  the  gas  due  to  the  reduction  in 
its  volume  when  the  COi  is  absorbed 
will  give  a  ready  and  reliable  method  of 
measurement.     Hy  this  means  the  record 
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may  be  made  continuous,  and  indicating 
devices  may  be  used  in  connection  with 
the    machine.      The    machine    also    gives 


for  measuring  both  percentage  of  carbon 
dioxide  and  temperature.  Gas  is  drawn 
through  the  apparatus  continuously  by  a 


PRODUCTS  OF  rOMBOSTION 


OXYGEN 


FIG.  2— CHART  (a)  SHOWING.HOW  WITH  THE 
THEORETICAL  SUPPLY  OF   AIR,  THE   PER 
CENT.COs  IN   THE. PRODUCTS  OF  COM- 
ibt  BUSTION'ilS  THE   SAMEJ'ASTHE   PER 
CEXT  OXYGEN   IN   THE   AIR 


AIR 


PRODUCTS 


or  rOMBUSf I  ON 


OXVOEN— . 


OXYOfN 


FIG.   2— CHART  (b)  SHOWING   HOW   IN 
EXCELLENT   PRACTICAL  COMBUS- 
TION. WITH   40%    EXCESS  AIR 
THE   PER  CENT  CDs  IS   15. 


Air 


PROOi^CTS    or    tOMBUSTlON 


OXYOC--  — 


FIG  2-CHART  (c)(WITH  100% 

EXCESS  AIR,   ONLY   HALF 

THE  OXYGEN   IS  USED 

AND  THE   PER  CENT 

CCe   IS  ONE-HALF 

0F^2110R  10  H 


AIR 


PRODUCTS   pr   COMBUSTION 


FIG.  2— CHART  (d)  WITH  200%  EXCESS  AIR,  ONLY  ONE-THIRD  THE  OXYGEN  SUPPLIED  IS 
NEEDED   AND  THE   PER  CENT  OF  CO2  IS  ONE-THIRD   OF  21   OR  7 


both  carbon  dioxide  and  temperature, 
which  may  be  automaticallj-  recorded  on 
charts  at  the  most  convenient  points. 

Fig.     2    shows     how     this     principle     is 
employed   in   the    Uehling  Waste    Meter 


small  steam  aspirator.  In  chamber  C 
the  carbon  dioxide  is  absorbed  (in  the 
case  of  the  carbon  dioxide  instrument), 
and  thus  the  volume  of  the  gas  between 
the    apertures    is    reduced    by    an    amount 
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depending  upon  tlie  amount  of  CO:  pres- 
ent. Any  reduction  in  the  volume  of  the 
gas  between  the  two  apertures  increases 
the  vacuum.  These  changes  are  propor- 
tional to  the  amount  of  CO2  absorbed, 
and  thus  the  suction  or  partial  vacuum 
forms  a  basis  for  indicating  and  record- 
ing variations  in  carbon  dioxide  in  Hue 
gases. 

The  indicating  instruments  are  simply 
columns  properly  calibrated  and  are  sup- 
plied at  the  machine  proper  and  also  for 
the   front  of   the  boiler. 

.\s  the  same  principle  and  similar  ap- 
paratus is  used  to  measure  temperature, 
a  very  effective  combined  CO2  machine 
and  temperature  machine  or  waste  meter 
may  be  built  on  this  principle.  In  measur- 
ing' temperatures,  instead  of  the  change 
in  vacuum  being  produced  by  absorbing 
part  of  the  gas  between  the  apertures, 
change  in  vacuum  is  secured  by  reason 
of  the  difference  in  temperature  between 
the  two  apertures.  One  aperture  is  in 
a  nickel  tube,  placed  in  the  flue  or  other 
part  of  the  furnace,  and  the  other  main- 
tained at  a  constant  temperature  by  ex- 
haust  steam 

• 

A    Comprehensive    Boiler    and    Radiator 
Catalogue 

A  handsome  catalogue  uf  unu^ual  in- 
terest has  lately  been  compiled  by  the 
United  States  Radiator  Corporation  and 
is  now  ready  for  distribution.  New  illu>- 
tratioiis  are  shown  of  Improved  United 
States  Hoilers,  which  include  the  Capitol 
sectional  type  and  the  Capitol  Solar 
round  boiler  which  were  manufactured 
by  the  United  States  Heater  Company, 
E)etroit.  Mich.;  of  the  I'urman  sectional 
boiler  .ind  the  I-'urman  round  boiler 
which  were  manufactured  bv  The  Hercn- 
deen  Mfg.  Co.,  Geneva,  X.  V..  and  of  the 
Sunrav  sectional  tvpe  that  were  made 
by  The  J.  L.  Mott  'inm  Works,  at  West 
Newton,  Pa. 

What  is  stated  to  be  the  widest  range 
in  capacities  ever  offered  by  one  manu- 
facturer is  included  in  the  Complete  Line, 
the  steam  boilers  ranging  in  size  from 
250  sq.  ft.  to  8550  sq.  ft.,  and  the  water 
boilers  from  425  scj.  ft.  to  14.100"  ^q.  ft. 
Each  rating  is  guaranteed. 

Six  different  patterns  of  United  States 
radiati^rs  are  presented  including  the 
Puritan  plain  pattern  and  the  I'lorentine 
ornamental  pattern  formerly  manufac- 
tured by  the  United  States  Heater  Co., 
Detroit:  the  Triton  plain.  Triton  <-)rna- 
mcntal  pattern  and  the  Triton  Flue  Ra- 
diator formerlv  manufactured  by  the 
United  States  Radiat'^^r  Co..  Dunkirk;  the 
Sunrav  ornamental,  the  Grecian  plain  and 
the  Utilitv  pattern  formerly  made,  along 
with  Athenian  wall  nattern.  at  West 
Newton  and  Corrv,  Pa.,  plants  bv  the 
J.  L.  Mott  Iron  Works  and  the  United 
States   Radiator  and   Boiler  Co. 

The  companv's  line  of  radiator  special- 


ties includes  corner,  curved,  oven  and 
pantry  radiators,  with  all  such  novelties 
as  adjustable  feet  and  high  and  low  legs. 

Besides  a  complete  line  of  standard 
steam  and  hot-water  valves,  the  company 
offers  the  the  Triton  packless  radiator 
valve  for  .'team;  also  the  Triton  packless 
radiator  valve  for  hot  water,  which  is 
stated  to  be  the  only  packless  hot-water 
valve   on   the   market. 

Air  and  vacuum  valves  of  improved 
type,  Cauitol  automatic  draft  regulators, 
railiator  shields  and  foot  rests  and  ra- 
<liator  trucks  are  also  included  among  the 
company's   specialties. 

Toward  the  end  of  the  catalogue  are 
found  a  number  of  tables  on  heating  sub- 
jects, such  as  chimney  Hues,  heat  meas- 
urement, etc.  There  are  also  given  pages 
covering  repair  parts  on  all  makes  of 
boilers  and  tank  heaters,  and  the  neces- 
sary  telegraph   code. 
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MiscciMicoys  fioics 


Coming  Event 

July  6-8,  191 1.  Stini-anmial  meeting  of 
The  American  Society'  of  Heating  and 
Ventilating  Engineers.  Cliicago.  111. 
Headquarter*   at   the    La   Salle    Hotel. 

Miscellaneous  Notes 

United  Heating  and  Power  Association 
of  Chicago  i>  a  new  organization  of  mas 
tcr  nlumbcrs  who  are  also  engaged  in  the 
heating    Imsiness.      The    members    were 
formerlv     atliliated     with      the     Chicago 
Steam    Heating    and    Ventilating    Engin- 
eers.    The  new  body  has  organized  with 
the  following  nfficers:    I'resident.  John  J 
0"Shea;     vice-president.     H.     P.     Reger. 
treasurer.   .\.   Xilsnn;   secretary,  J.  J.  Ca 
hill;    board    of    directors,    above    named 
ftfficers  and  William  Downs.  .\    W.  WilU 
and  C.   R.  Tandy.     The  organization  ha- 
started  with  a  membership  of  29>  firms,  in- 
cluding  the   following: 

W.  A.  nunKf.  I  JO  l.akc  street.  0.-ik  Park.  111.: 
.\.    I.    I'.u<icli.   .*>';<)   nivcrscy  hoiilevar.l :    K.    !•'.    Riitts. 


'',;■■'>  l.i-xiiiKton  avenue;  J.  J.  Cahill.  830  Hamlin 
^ii.tt.  Kvnnstoii.  111.:  J.  H.  Doosc,  1615  Benson 
av.nue.  Kvanston.  III.;  Wni.  Downs,  4031  State 
street:  J.  J.  Dunbar  &  Co.,  1104  West  63rd  street; 
l>«yer  &  Co..  50  Dearborn  street;  B.  J.  Farwell, 
4-'  Sherman  street;  Gilbert  &  Hunpcrfortl.  6327 
Lake  street.  Oak  I'ark.  111.;  Win.  Goyette,  1453 
Kast  S5lh  street:  Ilanley-Casey  Co..  404  Ohio 
street:  J.  P.  Heintz,  1127  Argyle  street;  T.  G. 
Irving,  jio  Lake  street.  Oak  Park.  111.;  Samuel 
Kerstcn,  210  Kast  \'an  Buren  street;  Lawrence 
*;  Stewart. _  jq()6  Madison  street:  George  Lillig  & 
Co..  351  North  sjnd  avenue;  E.  J.  McDonough, 
|<<M  Kast  Belmont  avenue;  Nelson  &  Wagner.  130 
.North  Oak  Park  avenue:  Nilson  Brothers,  901 
I\ast  lielmiint  avenue:  Noble  &  Thumm.  2313  Lin- 
coln avenue;  O'Shea  Bros..  3550  North  Clark 
street:  .\!.  L.  O'Malia.  908  Chicago  avenue.  Kvans- 
ton.  III.;  Park  Bros..  1564  Sherman  avenue.  Evans- 
Ion.  111.:  H.  P.  Regtr.  5514  Lake  avenue;  C.  E. 
I.  Iv.  6842  Wentworth  avenue:  Wills  &  Smith. 
-  South  Ilalsted  street,  and  Zimmerman  Bros., 
...ii.l  sinct   .Till!   Avenue  J,  South   Chicago. 

Jamestown,  N.  D. — .\  new  heating 
I>lant  to  cost  $12,000  will  be  installed  at 
Jamestown  College,  a  donation  of  $6,000 
having  been  duplicated  by  funds  raised 
b\-  tile  college.  The  new  heating  plant 
will    <iccu])y    a    separate    Intilding    to    be 


ROBERT  A.  KEASBEY  CO. 
"RAKCO"  PACKINGS  OF  ALL 

and 

GASKETS 


BRAND 


KINDS 


100  North  Moore  Street 
NEW  YORK  CITY 


Send  for  Sample  of  "RAKCO"  Red  Rubber 
Sheet  Packing,  Style  No.  10. 
Telephone  6097  Franklin 


Armstrong    Ratchet    Attachment 


MADE  TO  FIT  ALL  SIZES 

ARMSTRONG  HAND  STOCKS 

EXCEPT  NO 
[MANUFACIIREO  BY 

THE  ARMSTRONG  MFG.  CO. 

321  Knowlton   St.,  Bridgeport,    Conn. 

CATALOG    MAILED  ON  REQUEST 
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built  northeast  of  the  president's  home. 

Sioux  Falls,  S.  D.— The  Custer  City 
council  has  granted  to  the  Custer  Elec- 
tric Light,  Heat  and  Power  Co.  a  50- 
year  franchise  to  operate  an  electric  light 
system  and  power  and  heating  plant  in 
this  city.  Following  arc  the  company's 
officers:  President,  E.  L  Grantham:  vice- 
president,  Joseph  Kubler:  secretary,  H. 
K.  Way:  treasurer,  T.  W.  Delicate. 

Springfield,  111.-  .\  strike  of  operators 
on  account  of  poor  ventilation  is  report- 
ed from  the  Desnoyer  shoe  factory  in 
Springfield.  The  management  had  paint- 
ed and  nailed  down  the  windows.  The 
men  appealed  to  the  city  authorities  with- 
out effect  and  then  sent  an  appeal  to  the 
State  factory  inspector  on  the  ground 
that  the  building  constituted  a  fire  trap. 

Streator  Heating  &  Light  Co.,  Streator, 
111.,  is  planning  an  extension  of  its  heat- 
ing  mains   in    tlie    residential    section    of 

Streator. 

Hardy  S.  Ferguson,  formerly  chief  en- 
gineer for  the  Great  Northern  Paper  Co., 
has  opened  an  office  as  consulting  en- 
gineer at  200  Fifth  avenue.  New  York. 
Mr.  Ferguson  will  specialize  in  engin- 
eering work  in  connection  with  paper, 
pulp  and  fibre  mills,  including  buildings 
and    complete    jnei-h.Tnir.Tl    equipment 


University  of  Illinois  Engineering  Ex- 
periment Station  will  shortly  publish  a 
bulletin  giving  the  results  of  recent  fuel 
tests  of  house-heating  boilers,  conducted 
by  Frank  L.  Busey,  of  the  experiment 
station. 

American  Sheet  and  Tin  Plate  Co., 
Pittsburg,  Pa.,  will  equip  its  hot  mill  de- 
partments  with   air   cooling   systems. 

Federal  Furnace  League  has  secured 
new  heatkiuarters  at  1430  South  Penn 
Square,  Philadelphia  The  office  of  presi- 
dent has  been  tilled  by  the  election  of 
William  J.  Myers,  who  had  been  elected 
chairman  of  the  executive  committee. 
Charles  S.  Prizer  was  thereupon  made 
chairman  of  the  executive  committee  Mr. 
Myers  has  just  closed  a  term  as  president 
of  the  National  Association  of  Stove 
Manufacturers. 

Charles  H.  Simmons,  president  of  the 
lohn  Simmons  Co.,  sailed  for  Europe 
May  20.  with  his  family.  He  will  be  away 
two  months. 

Bangor,  Me.--.\mong  tho^e  who  suf- 
fered losses  in  Rangor's  $6,000,000  fire  are 
the  Fairbanks  Co..  dealers  in  heating  and 
plumbing  supplies:  Noyes  &•  Nutter,  deal- 
ers in  heating  supplies:  C.  H.  Rabb  &  Co., 
and  Clement.  Carter  &  Co..  heating  and 
j)himbintr  rout rnct<'ir« 
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New  Firms  and  Business  Changes 
Hem,  Furlong  Co.,  Hostuii,  Mass.,  en- 
gineers and  contractors  for  power,  heat- 
ing and  ventilation,  have  opened  an  of- 
fice at  149  Pearl  street.  The  firm  is  com- 
posed of  Joseph  L.  Hern,  formerly  su- 
perintendent of  heating  and  ventilation 
with  the  School  House  Commission,  Bos- 
ton, and  Francis  J.  Furlong,  formerly  su- 
perintendent of  construction  with  the 
Cleghorn  Co.,  Bradlee  &  Chatman  and  J. 
P.   Dwyer. 

Eastern  Supply  Association  will  hold 
its  mid-summer  meeting  Thursday,  June 
22,  1911,  at  the  Chalfonte,  .\tlant[c  City, 
X.  J. 

Houston,  Texas. — \n  organization  of  a 
company  to  manufacture  orchard  heaters 
in  Houston  is  now  being  planned  by  Dr. 
L.  W.  Fisher  and  I'".  H.  Hammer  of  San 
Francisco,  Cal.  Such  heaters  have  been 
tested  in  Colorado.  California,  and  in 
other  states  in  old  fruit-growing  districts. 
They  are  universally  indorsed  by  the  Cal- 
ifornia Fruit  Growers'  Frchange.  The 
advent  of  the  heater  in  Te.xas  next  winter 
will  serve  to  develop  the  citrus  fruit  in- 
dustry  on   the   trnlf  roa<t. 

Bayley  Heating  Supoly  Co.,  Milwau- 
kee, Wis.,  is  the  changed  name  of  the 
Bayley  Heating  Co.,  of  that  place. 

Hamilton.  Ohio —Plans  will  be  drawn 
shortly  by  Architect  George  Barkman 
for  a  new  steam  heating  plant  for  the 
county  infirmary. 

» 

Manufacturers'  Notes 
Crane  Valve  Co..  Bridgeport,  Conn., 
is  building  a  heavy  machine  shop  50  ft.  x 
35.=^  ft.,  adjoining  its  plant  in  Bridgeport. 
American  Radiator  Co.  has  sold  its 
large  warcliousc.-<  at  Harrison,  \.  J.,  and 
the  company's  stock  will  be  transferred 
temporarily  to  the  company's  warehouses 
at  40  Communipaw  avenue.  Jersey  City. 
N.  J.  It  is  now  definitely  known  that 
the  .American  Radiator  Company  has 
purchased  8^/2  acres  in  Bayonne  with  a 
frontage  of  750  ft.  on  New  York  Bay, 
between  Forty-eighth  and  Center  streets. 


on  which  the  companj'  will  build  a  new 
plant,  including  a  two-story  reinforced 
concrete  warehouse  with  a  floor  area  of 
nearly  144.000  sq.  ft.,  also  a  foundry  and 
machine   shop. 

Nashua  Machine  Co.,  Nashua,  N.  H., 
wiiich,  a>  announced  in  last  month's  is- 
sue, has  purchased  the  Bundy  trap  busi- 
ness from  the  American  Radiator  Co., 
has  opened  a  selling  department  at  127 
Federal  street,  Boston,  in  charge  of  John 
Sabin.  who  was  one  of  the  first  to  in- 
troduce a  tilting  trap  on  the  market. 

McCrum-Howell  Co.,  New  York,  an- 
nounces the  a'-nointment  of  Howard  T. 
Gates  as  general  sales  manager  and  Ern- 
est F.  Bell  as  eastern  sales  manager.  The 
company's  western  sales  manager  is  .\. 
H.  Schroth,  who  was  appointed  to  that 
office  January  i,  191 1.  George  L.  Green- 
man  has  resigned  as  the  company's  as- 
sistant sales  manager  to  become  eastern 
general  manager  of  the  Richmond  Sales 
Company 

Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y., 
manufacturer  of  pumps,  will  build  a  $250,- 
000  addition  to  its  plant  at  that  place. 

Central  Foundry  Co.,  Xew  York,  manu- 
t'actnnr  01  soil  pipe  and  fittings,  which 
has  been  for  some  time  in  the  hands  of  a 
receiver,  has  been  reorganized  with  Re- 
ceiver Waddill  Catchings  as  president: 
De  Courcey  Cleveland,  secretary  and 
treasurer,  and  W.  H.  Feltt.  assistant  sec- 
retary and  treasurer.  The  new  company 
has  sold  $t.ooo,ooo  in  bonds  and  will  start 
business  with  the  proceeds.  The  directors 
include  J  \.  Wallace,  C.  S.  Smithers.  Au- 
eust  Heckschcr.  G.  B.  Malleck,  X.  B.  Dill, 
P.  J.  Goodhart  and  G.  H.  Kinnicut. 

H.  Mueller  Mfg.  Co.,  Decatur.  11!..  is 
improving  it-  jjlaiit  by  the  addition  of  a 
boiler  house,  a  two-story  brick  building, 
100  ft.  sauare.  which  will  furnish  over 
1000  H.  P..  or  nearly  double  the  former 
capacity  of  the  nlant.  Additional  ma- 
chinery is  also  being  added. 

Shirley  Radiator  and  Foundry  Co., 
Shirley.  Ind..  announces  the  appointment 
of  C.  F.  Gates  as  general  manager  of  the 


EXCELSIOR  STRAIGHTWAY 
BACK  PRESSURE  VALVE 

A  glance  at  the  illustration  will  show  its 
extreme  simplicity  and  freedom  from  com- 
plicated parts.  It  has  an  area  through  the 
seat  equal  to  that  of  the  pipe. 

As  a  back  pressure  valve  it  can  be  used  in  a 
vertical  or  horizontal  position.  It  is  especially 
desirable  for  exhaust  steam  heating.  Also 
well  adapted  for  use  as  a  relief  or  free  exhaust 
valve  for  condensing  engines. 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago 
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company-.  Additions  arc  being  built  to 
the  plant  at  Sliirley,  wliich  will  more  than 
double   its   present   capacit)-. 

Garden  City  ±<an  (Jo.,  Chicago,  an- 
iKjunced  the  contemplated  removal  of  its 
plant  from  Niles,  Aiich.,  owing  to  the 
failure  of  the  Evans  Heating  and  Plumb- 
ing Co.  to  include  its  apparatus  in  the 
mechanical  equipment  of  the  \iles  liigh 
School  building.  Ten  petition>  have  been 
circulated  bv  residents  of  Niles  petition- 
ing the  board  of  education  to  refu>e  to 
permit  the  installation  of  any  other  sys- 
tem. 

Cutler-Hammer  Mfg.  Co.,  .\ew  York, 
aniiDUUces  the  establishment  of  a  new 
department  to  be  dev<>te<l  exclusively  to 
the  manufacture  of  industrial  ap|)liances 
for  industrial  heating.  The  department 
will  be  in  charge  of  W.  S.  Hadawav,  Jr. 

Consolidated  Engineering  Co.,  Clii- 
caj^i',  amii.iin(.e.s  tiiai  in  its  suit  against 
the  .\ionash- Vounker  Co.  for  infringe 
ment  <if  its  Thermolier  valve.  Judge  San- 
born, in  the  United  States  Circuit  Court 
in  Chicago,  entered  an  order  on  March 
lb,  igii,  in  favor  of  the  Consolidated  I.n- 
gineering  Company  for  an  injunction  re- 
straining the  defendants  from  selling  or 
installing  the  "Monash  New  .N'oiseless 
Radilier  \'alve."  On  ai)peal  the  Circuit 
Court  allowed  a  supersedeas  upon  the 
condition  that  the  Monash-Yoimker  file 
within  ten  days  a  supersedeas  bond  in  the 
))enal  sum  of  $10,000 

Buffalo  Forge  Company,  HutTalo.  N. 
N".,  npiirt-.  that  its  forge  department  is 
unusually  busy  with  export  orders  for 
large  installation  of  the  HuflFalo  pat- 
ented down  draft  forges  in  foreign  rail- 
road and  industrial  plants.    -Among  these 


are  the  Havana  Railways,  Havana,  Cuba, 
and  the  Centr.il   Railroad  of  Hrazil. 

Sprague  i:,lectric  Company  has  been 
merged  with  The  (jeneral  lllectric  Com- 
pany of  Schenectady.  N.  V.  Its  business 
will  be  connected  under  the  name 
Sjirague  Klectric  Works  of  General  Elec- 
tric Company.  The  manufacture  and 
sale  of  the  lines  of  apparatus  and  sup- 
l»lies  heretofore  exploited  by  the  Sprague 
Electric  Company  will  be  continued  by 
the  Sprague  Electric  Works  of  General 
I^lectric  Company  under  the  same  or- 
ganization, with  1).  C.  I3urland  in  charge 
;is  general  manager.  The  offices  of  the 
Sprague  l-^ectric  Works  will  be  con- 
tinued as  heretofore,  with  main  offices  at 
3-7-5.?i  W  est  34th  street.  New  York,  and 
i)ranch  offices  in  principal  cities. 


New  Incorporations 

Frank  Miller  Plumbing  and  Heating 
Co.,    I'llid...   (  )..    rai)it;il   $10000 

Wetherell  Heating  and  Plumbing  Co., 
Ciirthage.  .\lu.,  capital  $i>.ooo.  Incorpo- 
rators: C.  N.  Wetherell.  I).  N.  Wetherell 
and  E.  A.  Wetherell 

Frush  Plumbing  Co.,  Waterloo,  la., 
capital  $25,000.  President.  George  H. 
Frush;  vice-president.  William  J.  Cos- 
grove;  secretary,  Stephen  Nullany;  treas- 
urer, G.  n    lU'rtr.iin. 


Contracts  Awarded 

Frank  Leary,  Little  lalU,  .\.  \  ..  heat- 
intr  oouiit\-  farm  buildings,  for  $7.3'i'»- 

R.  J.  Mercer  &  Co.,  Traverse  City, 
Mich  ,  heating  and  plumbing  new  hatel 
at  Hoyne  City,  for  $7,000.  .\  vacuum  heat- 
ing system  will  be  installed. 


BETTER 
THAN 

Di.von'; 

>   Pipe 
Doesn 

_  oint    Compoiuul  is  better  and  cheaper 
than  red  or  white  lead, 
't  "set"   joints — croes  farther. 

LEAD   . 

JOSEPH 

DIXON 

CRUCIBLE  COMPANY, 

Jersey  City,  N.  J. 

McDaniel   Improved   Steam  Trap 

WILL    DO   THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacturing  Steam  Traps  and 
know  there   is  no   better  trap  made.      May  we  send  vou   one  for  trial? 

Watson  6i  McDaniel  Co. 

160  North  rih  Street         -         PHILADELPHIA.  PA. 

5«'»iii  for  Catjlogu, 
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Hoffman  &  Conklin  Co.,  Coluinbus,  O., 
heating  and  ventilating  new  Bertha  ave- 
nue and  Hedges  street  schools  in  Mans- 
field, O. 

Muller  Heating  Co.,  Milwaukee,  Wis., 
heating  and  ventilating  public  school 
building  at  Sun  Prairie.  Wis.,  for  $5,385. 

America  Heating  Co.,  Rockford,  111., 
heating  South  I'ark  Lutheran  Church  in 
Rockford. 

Buffalo  Forge  Co.,  Buffalo.  N.  V..  in- 
stalling 9-ft.  fan,  pipe  coil  heaters  and 
galvanized  air  ducts  complete,  in  the  dye- 
house  of  the  Farr  .Mpaca  Company's  Mill 
No.  2,  at  Holyoke,  Mass.  The  system  is 
similar  to  one  installed  a  year  ago  at  this 
l)lant  by  the  same  comjiany  and  which 
has  proven  wholly  satisfactory. 

J.  T.  Cullen.  of  the  Star  Boiler  Works. 
Clinton,  la.,  contract  to  construct  the 
new  heating  plant  at  the  courthouse  in 
Clinton,  for  $3,957.  Two  new  boilers  will 
be  included  in  the  installation,  each  60  in. 
in  diameter  and  16  ft.  long. 

Probst  Bros.,  Columbus.  O.,  were  low- 
est bidders,  at  $J,9^i^).90,  for  the  heating 
and  plumbing  of  the  Marion  School  in 
Columbus  O. 

Ahern-McCoy  Co.,  Fond  du  I,ac.  Wis., 
heating,  plumbing  and  gas  fitting  for  the 
new  $85,000  building  of  the  Wisconsin 
Telephnne    Co.,    at     Fond    (\\\    I.ac:    also 


heating  and  plumbing  the  new  Armory 
building. 

J.  C.  Hurley,  San  Francisco,  Cal.,  heat- 
ing system  and  power  house  equipment 
for  the  new  Odd  Fellows'  Home,  near 
Los  Gatos.  The  work  will  amount  to 
$28,647.  A  vacuum  cleaning  system,  cost- 
ing $3,985.  will  be  installed  by  the  Vac- 
uum  Engineering  Co. 

American  Warming  and  Ventilating  Co., 
Pittsburg,  Pa.,  heating  and  ventilating 
new  $75,000  office  building  for  the  Repub- 
lic Iron  and  Steel  Co.,  at  Pittsburg. 


Trade  Literature 


Guaranteed  Coal  Saving,  published  by 
Frank  L.  Patterson  &  Co.,  26  Cortlandt 
street.  New  York,  is  a  new  and  timely 
catalogue  designed  to  show  how  a  con- 
siderable part  of  the  fuel  appropriation 
can  be  turned  into  profit  by  means  of 
the  Patterson-Berryman  feed-water  heat- 
er and  purifier.  The  Patterson-Berry- 
man api)aratus  is  shown  both  in  upright 
and  horizontal  styles  for  various  require- 
ments and  the  argument  for  Patterson- 
Berryman  heater  versus  open  heaters  is 
presented  at  length.  Views  and  descrip- 
tive matter  are  also  given  of  the  Patter- 
son hot  water  service  heater  and  of  the 
Patterson  e.xhaust  pipe  head.  The  cata- 
logue closes  with  an  impressive  list  of 
installati'Uis.     Size  6x9  in.     P'^.  48. 


Plenty  of  Warm  Air  at 

Just  the    Right  Temperature 

is  furnished  independent  of  wind  or  weather 

by  the 


Heating    System 

Now  is  the  time  to  be  considering  any  system  you  must  install 
before  next  winter.  We  will  gladly  point  out.  to  you  the  merits  of 
our  system. 

Our  Treatise,  112-V,  describes  and  illustrates  its  application  to 
various  classes  of  buildings.     We  send  this  treatise  on  request. 


B.  F.  STURTEVANT  CO. 

Hyde  Park,  Mass. 
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Buffalo  Spray  Nozzles  and  Strainers, 
made  bv  the  I'.uffaln  i-Orgc  Co.,  lUitYal--, 
N  Y.,  are  presented  in  a  new  circular 
showing  their  adaptation  for  chemical 
plants,  blast  furnaces,  mine  moistening, 
gas  washing,  condenser  systems,  paper 
mills,  cooling  towers,  agricultural  pur- 
poses and  for  spraying  insecticides.  Size 
4^(ixS  in.     T*i>.  \(y 

Argon  Valve,  described  as  an  auto- 
matic steam  and  hot  water  valve  which 
will  work  under  all  condition^,  is  illus- 
trated and  described  in  circular  matter 
published  by  the  .\rg.>n  Mfg.  Co.,  Den- 
ver,  Cnlo. 

What  Heat  for  Your  House?  a  primer 
for  the  man  who    is  about  tu  build  a  new 
house  or  make  an  old  hou^e  comt'.rtablc. 
is   a   useful    compendium   of   information 
that  cannot  fail  to  give  a  clearer  under- 
standing of  the  subject  to  the  layman  a- 
well  as  to  many  in  the  trade.     The  well- 
known    advantages    of     steam    and    hot 
water  for  warming  purposes  are  tersely 
pointed   out   and   the   adaptability   of   the 
Tierce    boiler    is    treated    in    a    separate 
chapter  The  hook  is  published  by  Pierce, 
Butler  &   Pierce    Mfg.   Co.,  Syracuse,   N 
Y.,  and  no  doubt  a  copy  can  be  had  fc 
the  asking.     Size  4'4>^^»'-'  '"      ''l'    •^->- 

Wyoming    Automatic    Eliminator    and 
Wyoming  Steam  Trap,  now  marketed  by 
the  Potter  Separator  Co.,  Xcwburgh,  X 
Y..  are  the  subject  of  a  handsome  cata 
logue  well  worth  having.     The  Wyomint: 
Automatic  Kliminator  is  a  device  to  gei 
rid  of  the   water  in   the   steam   line  ami 
its   construction    and   operation    are    pre 
sented  at  length.     It  is  made   in   vertK-a' 
and    horizontal    types    for    steam    pipe-^ 
measuring  from  3  to   t6  in.  in  diameter. 
The  Wvoming  Steam  Trap  is  shown  to 
be  a  compact  device  which  does  not  de- 
pend  ui>on   tlie   buoyancy  of  the   float   to 
lift   the   discharge   valve,   the   float   being 
only    instrumental    in    releasing    a    latch 
at  i'ts  highest  and  lowest  points  of  travel 
which,  in   turn,  opens  or  closes  the  dis- 
charge valve.    .\n  interesting  list  of  users 
is    included    in    the    catalogue,    both    the 
steam   trap   and   Eliminator  having  beeii 
manufactured    for   some   time   by   W.    H. 
Nicholson    &    Co..    of   Wilkes-Barre.    Pa. 
Catalogues   of  both   devices  may  be  ob- 
tained   from    the    Potter    Separator    Co.. 
•either    through    its    Newburgh    office    or 
at   39  Cortlandt  street.  New  York.     Size 
(S'^'xgv;  in.     Pp.  24 

Ideal  Sylphon  Heating  Specialties,  for 
controlliue  steam  and  water  heating  sys- 
tems, tank  water  supply,  etc..  and  made 
by  the  .\merican  Radiator  Co..  Chicago, 
are  embraced  in  a  newly-issued  catalogue 
of  more  than  ordinary  attractiveness,  giv- 
ing, under  one  cover,  detailed  descrip- 
tions with  illustrations,  of  Ideal  Sylphon 
tank  water  regulators.  Sylnhon  regi- 
therms  for  steam  or  water  boilers,  hot 
nir    furnaces,    gas    supply   regulation    and 


A— Tin  LinitiR      D -CorruBaicd  Paper 

U— Asbesioi  K  — Wood 

C  — Wood  p— Aiphallum  CoadriK 


A  Patent 

Steam  Pipe  Covering 
Of  More  Than 
Ordinary  Quality 

Note  particularly  the  construe- 
First  a  tin  lininj]:.  then  a 
layer  of  asbestos,  then  a  lagging' 
of  wood  over  which  comes  two 
coats  of  corrugated   paper,  an- 
other layer  of  wood  and  a  coat 
of   asphaltum.      Rather   a    dis- 
couraging combination  for  heat 
to  escape  through. 
The  most  absolutely  non-conduc- 
tive, waterproof  covering  on  the 
market.     Send  for  a  copy  of  the 
Wvckoff  Red  Book— it  contains 
complete  details. 


A.Wyckoff&SonCo. 

ELMIRA.  NEW  YORK 
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central  heating;  Sylphon  steam  regula- 
tors, Sylphon  water  regulators  for  hot 
water  boilers  or  tank  heaters,  Sylphon 
tank  regulators  for  holding  the  supply 
water  at  any  desired  temperature;  also 
Sylphon  vapor  regulator  for  regulating 
dampers  of  vapor  or  atmospheric  heat- 
ing, Sylphon  packless  radiator  valve,  Syl- 
phon automatic  air  valves,  vacuum  valves 
and  vent  valves;  and  Sylphon  reducing 
valves  for  steady  pressure  reduction.  The 
whole  is  included  in  a  compact  little  vol- 
ume which  easily  fits  in  the  hip  pocket  or 
may  he  easily  tiled.  Size  4'jX7'4  i"-  Pp- 
40 

Marsh      Quick-Opening      Double-Heat 
Valves,   made   by   the    Marsh   Valve   Co., 
Dunkirk.   N.   Y..  is   a  comparatively   new 
valve    and    is    shown    in    recently-issued 
circular    matter    in    which    the    claim    of 
superiorit)-  is  made  not  only  on  account 
of    the   quick-opening   and    positive    seal, 
but  also  that   the   metal   lines  are   e.vcep- 
tionally    heavy,    and    that    the    material, 
workmanship  and   tini>h  are  above  those 
usually    found.      Two    features    of    this 
valve  are   especially  mentioned.     One  is 
that   through   the   use  of  right   and   left- 
hand  thread-;,  working  against  each  other, 
advancing   a   disc   holder   off  the   end   of 
valve  stem  in  closing  valve,  and  by  the 
use   of   high    pitch    threads    in    the    valve 
bonnet,  and  low-pitch  threads  in  the  disc 
holder,  the  valve  is  operated  with  about 
one-third   the   number  of   turns   required 
to    open    and    close    an    ordinary    valve 
Through  the  use  of  low-pitch  threads  in 
advancing  the  di*^c  holder  off  the  end  of 
the  valve  stem,  the  same  grip  or  seating 
force     is     acquired     as     with     low-pitch 
threads.     The   second   feature  is   that   in 
opening  the  valve,  the  disc  in  the  top  of 
the    upper    disc    holder    is    seated    in    the 
valve    bonnet    in    the    same    manner   and 
with  the  same  force  in  which  the  disc  is 
seated  in  the  bottom  of  the  valve  in  clos- 
ing same,  thus  orovidine  against  any  pos- 
sibility   of    leakage    of    steam    or    water 
around  the  vabe  stem  or  out  through  the 
stuffing   box.     The   circular  is   well   illus- 
trated  and   contains   price   lists    for   sizes 


FOR    SALE 

Best  Automatic  Air  Valve 
Made 

PATENTS  BROAD  AND  BASIC 

Valve  is  well  known  and  a  big  seller. 
All  necessary  equipment  included. 
Only  small  capital  required.  Ex- 
ceptional opportunity. 

For  parttculirs,  address 

The  Argon  Mfg.  Co. 

DENVER 


running  from  H  in.  to  3  in.  for  the  Alarsh 
standard  globe  valves  and  from  >2  in.  to 
2  in.  for  the  globe  and  angle  radiator 
valves.     Size  3-ktx8^  in.     Pp.   18   (double 

fold  ). 

District  Heating  Steam  Plants,  a  paper 
by  Paul  Mueller,  manager  of  the  Erie 
Co..  Erie,  Pa.,  read  before  the  American 
Society  of  Municipal  Improvements,  at 
I\rie  in  October,  1910;  also  "The  Devel- 
opment and  Application  of  Central  Sta- 
tion Heating."  by  Charles  R.  Bishop,  read 
befc're  the  Pennsylvania  Electric  Associ- 
ation at  Glen  Summit  Springs  in  Seotem- 
her,  li>io,  iiave  been  reprinted  by  the  .\ni- 
erican  District  Steam  Co..  No.  Tonawan- 
da,  N.  v.,  and  we  understand  that  copies 
may  be  had  for  the  asking.  They  are  pub- 
lished as  Bulletins  X'os.  122  and  121,  re- 
spectively. 

Sparks  System  of  Positive  Steam  Cir- 
culation, wliicli  is  now  owned  and  mark- 
eted by  the  Iroquois  Engineering  Co., 
Chicago,  is  the  subject  of  an  elaborate, 
new  catalogue,  which  opens  with  a  re- 
view of  the  principle  of  vacuum  heating 
and  then  presents  photographic  reproduc- 
tions of  a  number  of  representative  build- 
ings that  have  been  equipped  with  the 
Sparks  system.  Interesting  charts  are 
presented  showing  record  of  vacuum  in 
air  line  with  pressure  and  when  operat- 
ing in  connection  with  the  Sparks  sys- 
tem      The    catalogue    closes    with    detail 


J-M  Sectional  Conduit 

Thi.s  IS  u  tile  con- 
duit, salt-glazed  in- 
side and  out.  Is  ab- 
solutely watertight. 

Acids,  gases  or  the 
action  of  the  earth  do 
not  affect  it.  Neither 
can  it  be  injured  by 
weight  or  movement 
of  pipes.  Practically 
indestructible. 

Easily  opened  after 
installation.  Caneven 
be  taken  up  and  re- 
laid.  The  most  effi- 
cient conduit  for  con-    

veying    steam,    gas, 

water,   brine    or  other  liquids    under 

ground. 

Saves  90%  of  heat  lost  in  transmission 
through  unprotected  or  poorly  insu- 
lated pipes. 

Write  for  Catalog 

H.  W.    JOHNS-MANVILLE    CO. 


Baltimore 

Kansas  City 

New  York 

Boston 

London 

Philadelphia 

Chicago 

Los  Angeles 

Pittsburg 

Cleveland 

Milwaukee 

San  Francisco 

Dallas 

Minneapolis 

Seattle 

Detroit 

Ne^   Orleans 

St.  Louis 
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views  of  the  Sparks  devices,  with  full  de- 
scription of  the  mechanism  and  opera- 
tion.   Size  6x9  in.  (standard).     Pp.48. 

Paul  Steam  System  Company's  Return 
Line  Valve  1=,  a  new  device  whicli,  11  is 
stated,  will  discharge  air  and  water  at 
50  lbs.  pressure  or  20  in.  of  vacuum,  but 
absolutely  no  steam.  It  is  announced 
that  it  will  be  sold  without  a  royalty 
charge.  The  valve  is  being  marketed  by 
the  Automatic  Heating  Co.,  acting  as 
sales  agents,  West  Street  Building,  New 
York,  and   I'isher  lUiildiiiK'.  Chicago. 

Dunham  Vacuo-Vapor  System  of  Heat- 
ing, and  llie  applKalioii  ui  the  Dnnliaiu 
radiator  trap  to  vacuum  steam  heating, 
is  the  title  of  a  handsomely  gutten-up 
catalogue  lately  published  by  the  C.  A. 
Dunham  Co..  Marshalltown,  la.  The 
well-known  Dunham  devices  are  shown 
in  new  views  and  the  Dunham  vacuo- 
\apor  system  is  illustrated  and  described 
in  detail.  Nine  advantages  of  this  system 
are  stated  to  be:  the  system  is  a  sealed 
one,  it  gives  forced  circulation  of  steam, 
perfect  control  nf  heat,  a  fool-|)r<M)f  sys- 
tem, a  noiseless  system,  a  system  anyone 
can  operate,  a  system  in  which  either  hot 
water  or  steam  radiators  may  be  used, 
no  waste  of  water  or  steam,  and  la«<t.  it 
furnishes  a  hot  water  supply.  Many 
buildings  arc  shown  in  which  the  Dun- 
ham 'ij'stem  is  installed,  the  list  including 
the  Sherman  Hotel  in  Chicago.. where  the 


recent  Master  Steam  Fitters'  convention 

waN  held.     Size  ('xo'^  in.     Pp.  fiS. 

Cochrane  Engineering  Leaflet  No.  6  is 
an  interesting  pamphlet  describing  a  spe- 
cial boiler  feed  water  heater  for  heating 
two  water  supplies  separately  and  apart. 
The  pamphlet  is  publi>hcd  by  the  Harri- 
son Safety  lioiler  Works,  ji8<;  North  17th 
street,  Philadelphia,  Pa.  The  heater  is, 
in  general,  of  the  well-known  C<ichrane 
open  type,  receiving  the  exhaust  steam 
through  an  attached  oil  separator.  The 
water  >-upplics.  however,  are  received  in 
two  sc])aratc  distributing  boxes,  which 
deliver  to  separate  heating  trays,  from 
which  the  water  drops  into  separate 
storage  chambers,  the  idea  being  that  in 
many  plant.s  there  are  two  different  water 
supplies  which  are  used  for  two  different 
purposes,  as,  for  instance,  where  the  con- 
densed returns  or  condensate  from  sur- 
face condensers  is  to  be  used  for  washing 
or  dyeing,  while  city  or  well  water  is  used 
in  the  boilers.  .-Vs  compared  with  heat- 
ing the  two  different  water  supplies  sep- 
arately in  two  different  heater*,  this  ar- 
rangement represents  a  considerable  sav- 
ing on  cost  of  heaters  and  of  valves,  pip- 
ing, etc..  while  occupying  much  less 
room,  and  beinr  more  compact  and  con- 
venient. The  arrangement  is  designed 
to  be  use<l  with  the  several  modifications 
of  the   Cochrane  heater. 


Any  Automatic  Valve  is  Detrimental 
to  a  Vacuum  Steam  Heating  System 

Automatic  Valves  are 
Unnecessary  with  the 

Armak  System 


Send  for   Bulletin   No.   2 
Containitig  Particulars   with    Illustrations 

ARTHUR   McGONAGLE 

136   Liberty   Street,  New   York 


fl^fflf«g 


1 123  Broadway 


NEW    YORK 


lULY.    1911 


Mechcxnical  Equipment  cj'  a.  Modern  Factory 

'Bu.ilding 

IIKATINf..    VKNTII.ATINC    AND    AlK    WASIIlNi;    SVSTKM     I X    I'l.ANT   OK    IJREWSTER    & 

((»..   I.ONC.  ISLAND  CITY,   NKW   YORK 

As  a  rule,  wc  think  of  a  factory  as  chance,    lUsiilcasin}^    to    our    .'esthetic 

a  buiUHng  desij^ned  solely  to  fill  the  taste.      But   in   the    factory  of   Rrew- 

re((uiren^.ents  of  the  industry,  severe-  ster   &   Company,   Lonj]f   Island   City, 

1\-  plain  ill  its  ai)|)earance  and.  per-  .V.    >'..    the   arcliitccts.    .Stephenson    & 


FACTORY  OF  BREWSTER  &  CO.,  LONG  ISLAND  CITY,  N.  Y. 
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\Miceler,  of  Xew  York,  have  shown  streets,  is  a  six-story  structure  sur- 
that  architectural  beauty  does  not  mounted  by  an  imposing^  tower.  Its 
always  have  to  be  sacrificed  in  the  appearance  is  supi'gestive  of  a  con- 
design  of  a  manufacturing  plant.  vention  hall.  That  the  comfort  of 
This  building,  located  on  Bridge  the  occupants  has  been  given  much 
Plaza,   between    Prospect   and    Radde  consideration    is    shown   by    the    fact 
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that  the  heating  and  ventilating  sys- 
tem consists  in  every  respect  of  the 
latest  type  of  apparatus,  including 
arrangements  for  cleansing  and 
humidifying  of  the  air  which  is  per- 
formed by  air  washers  made  by  War- 
ren Webster  &  Co. 


2t  1  r  6  Header 

t3    W  to   to  to 


THREE      SYSTEMS      OF      HEATING 
VENTILATING 


AND 


The  heating  and  ventilating  plant 
consists  of  three  systems.  Practi- 
cally the  entire  building  is  heated  by 
the  fan  system.  However,  in  certain 
rooms  on  the  second  and  sixth  floors, 
supplemental  direct  radiation  from  a 
one-pipe  system  is  used.  A  two- 
pipe  system  of  domestic  steam  sup- 
ply is  provided  for  certain  "Domes- 
tic steam  radiation,  including  steam 
boxes,  glue  heaters,  steam  kettles, 
etc.  Radiators  connected  with  the 
one-pipe  system  furnish  the  heat  for 
the  tower  and  the  tank  house  on  the 
roof,  while  the  main  office  vestibule 
on  Prospect  street  is  taken  care  of  by 
an   indirect   heater   suspended   from 


DI.\GRAM.MATIC  SKETCH  OF  MAIN  PIPING  TO 
TYPICAL  HEATER  AND  TEMPERING  STACKS. 

the  basement  ceiling  immediately 
below,  encased  in  galvanized  iron 
connected  to  main  supply  air  ducts. 

The  fan  system  consists  of  two 
sets  of  apparatus,  located  in  op- 
posite sides  of  the  basement,  and 
each  supplying  to  half  of  the  build- 
ing properly  cleaned  and  humidified 
fresh,  warm  air.  Each  group  con- 
sists of  a  tempering  coil,  air  washer, 
rcheater,  and  fan  driven  bv  a  direct- 


REWSTER  &ICO.,  LONG   ISLANDI.CITY.' N.   Y.'^  I 
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connected  vertical  steam  engine. 
Inasmuch  as  the  only  difference  in 
these  sets  is  that  one  fan  is  a  right- 
hand  top  horizontal  and  left-hand 
bottom  discharge,  while  the  other  is 
the  reverse,  the  same  description 
applies  to  both. 

On  both  Prospect  and  Radde 
street  sides  of  the  buildint^  arc- 
located  the  fresh  air  intakes  for  the 
respective  fans.  They  are  made  of 
copper,  capped  with  a  louvred 
storm-proof     hood,     and     furnished 


braced  with  2  x  2  x  3/16-in.  angles. 
The  spray  device  extends  the  full 
width  of  the  spray  chamber  and  is 
made  up  of  a  brass  water  pipe,  with 
7/32-in.  perforations  on  both  sides, 
uver  which  runs  a  curved  copper 
hood.  The  water  jets  from  the 
spray  pipe  impinge  on  the  inside 
surface  of  the  hood  in  such  a  manner 
that  a  double  sheet  of  water  is 
furmed    through    which   all    the   air 


i>  P.f^  -re 


Bain. 


COMBINED  HEATING   AND   VENTILATING   RISER   DIAGRAM.     PLANT  OF    BREWSTER  &  CO. 


with  tine  mesh  copper  screens  and 
dampers.  After  leaving  the  cold 
air  chamber  the  air  passes  over  the 
tempering  stacks,  consisting  of  2,448 
sq.  ft.  of  American  Radiator  Com- 
pany's Vento  radiating  surface  and 
enters  the  air  washer.  From  this 
point  it  is  drawn  through  the  re- 
heater  of  6,120  sq.  ft.  of  Vento  radiat- 
ing surface  and  distributed  by  the  fan 
to  the  two  main  ducts,  from  whence 
it  is  delivered  to  the  various  floors. 

The  capacity  of  each  of  the  air 
washers  is  85.000  cu.  ft.  per  minute. 
They  are  built  of  galvanized  steel. 


must  pass  before  being  delivered  to 
the  building.  The  spray  water  falls 
into  a  tank  below  and  is  re-circulat- 
ed by  means  of  a  Tacony  Iron  Co.'s 
brass-fitted  turbine  pump  direct-con- 
nected to  a  Crocker-Wheeler  motor. 
On  leaving  the  air  washer  the  air  is 
drawn  over  the  reheater  and  then 
is  forced  to  the  various  floors. 

The  fans  have  68-in.  inlets,  the 
discharge  being  horizontal  at  the 
top  and  annular  at  the  bottom.  The 
i2-in.  X  loin.  vertical  enclosed  self- 
oiling  steam  engine  is  capable  of 
driving  them  at  250  R.P.M. 
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In  connection  with  the  tempering 
and  reheating-  stacks,  there  is  in- 
stalled a  Powers  system  of  tempera- 
ture control.  This  is  accomplished 
by  a  cold  air  thermostat  operative 
at  38°  to  40°  F.  in  such  a  manner  as 
to  guard  the  air-washers  at  all  times 
against  freezing. 

When  the  temperature  of  the  en- 
tering air  drops  below  38°  F.  the 
tempering  coils  are  supplied  with 
steam,  the  thermostat  being  con- 
nected to  the  supply  and  return 
valve  of  the  individual  groups  of  the 
tem[)ering  coils.  In  connection  with 
this  system  there  is  an  automatic 
electric  air  compressor  with  suitable 
storage  tank,  automatic  governor, 
indicating  gauge,  etc. 

The  temjjcring  stack  consists  of 
twf)  groups  of  60-in.  \'ent()  cast- 
iron  radiators,  each  group  being  36 
sections  wide  and  3  sections  high. 
The  reheating  stack  is  similar  to 
this,  with  the  exception  that  it  is  5 
groups  deep  instead  of  two. 

Steam  is  supplied  to  the  systems 
by  three  Heine  (150  H.P.  each) 
water-tube,  longitudinal  drum  type 
boilers  located  in  the  basement,  and 
the  working  i)ressure  carried  is  150 
lbs.  In  this  connection  it  might  be 
stated  that  these  boilers  were  in- 
stalled under  extreme  limited  head- 
room conditi()ns.  12  ft.  5  in.  onlv  be- 
ing available  in  the  clear.  It  was, 
therefore,  necessary  to  resort  to 
making  the  nozzle  connections  out 
of  the  front  tlrums.  For  the  domestic 
steam  system  a  reducing  valve  allows 
the  use  of  30  lbs.  steam.  The  ex- 
haust from  the  fan  engine  is  used  in 
the  heating  system,  supplemented  by 
live  steam  where  necessary.  The 
water  of  condensation  from  all  the 
hot  blast  heating  stacks  is  removed 
by  an  automatic  pump. 

The  flues  of  the  fan  system  dis- 
charge in  general  about  10  ft.  above 
the  floor  of  the  room  and  downward 
at  an  angle  of  about  15°.  Screens 
of  the  plain  lattice  or  diamond  de- 
sign mesh  are  provided.  Above  the 
register  faces  are  placed  adjustable 
regulating  dampers. 


PROVISION  FOR  RECIRCULATING  AIR 

A  recirculating  flue  connection  is 
made  to  each  intake  chamber  so 
that,  during  the  closed  down  period 
of  the  factory,  the  building  is  heated 
by  recirculated  air.  Another  ad- 
vantage of  this  arrangement  permits 
of  the  rapid  heating  of  the  building 
during  the  early  morning  hours  by 
a  lapid  circulation  of  the  recirculat- 
ed air. 

The  entire  steam  power  plant, 
heating,  ventilating  and  forge  sup- 
ply exhaust  plants,  were  designed 
and  supervised  by  Messrs.  Griggs 
&IIolbri)ok,  of  New  York,  consult- 
ing engineers  for  the  Brewster 
Company,  and  were  installed  by  the 
Fentzlaff  Heating  and  Plumbing 
Company,  also  of  New  York. 


A    Plan    to   Advance   Foreign   Trade 

AiiuTKan  niaiiulacturcrs  and  produc- 
ers are  invited  to  file  with  each  Ameri- 
can consulate  a  statement  respecting  the 
lines  of  goods  they  have  to  offer  to  for- 
eign buyers. 

Heretofore  .\merican  manufacturers 
have  had  the  privilege  of  filing  catalogues 
in  the  consulates,  but  the  diversity  of 
■-ize  and  form  of  catalogues  and  other 
printed  matter  thus  far  filed,  and  the  fil- 
ing of  this  printed  matter  in  English  in 
consulates  requiring  other  languages,  has 
entailed  unnecessary  time  and  expense  in 
clerical  force,  correspondence  and  trans- 
lation work  in  the  consulates.  It  is  now 
proposed  to  obviate  these  disadvantages 
by  asking  each  manufacturer  to  prepare 
a  brief  of  his  catalogue  or  printed  matter 
according  to  card  index  specifications, 
these  cards  to  be  classified  in  card  index 
files  under  proper  headings,  and  to  print 
same  in  the  various  commercial  lan- 
guages. 

This  cooperative  plan  has  been  ar- 
ranged between  the  Department  of  State 
and  the  Commercial  Bureau  Company  for 
placing  with  each  American  consulate  an 
encyclopedia  of  the  industries  of  the 
United  States.  The  work,  we  under- 
stand, is  done  without  charge  to  the 
manufacturer.  Full  particulars  will  be 
given  by  The  Commercial  Bureau  Com- 
pany, 50  Church   St.,  Xew  York. 


A  Movement  to  Standardize  Catalogues 
A  committee  of  the  American  Society  of 
Mechanical  Engineers  has  been  ap- 
pointed to  take  up  the  subject  of  the 
standardization  of  catalogues.  The  mem- 
bers of  the  committee  are  Prof,  William 
Kent,  W.  B.  Snow,  M.  L.  Cooke  and  J. 
B.  Bihbins. 
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Coe/ifictents  o/  Heat   Transmission 

\\\'  Joiix  R.  Allex, 

PROFESSOR    MECHANICAL    ENGINEERING,    UNIVERSITY    OF    MICHIGAN. 


Transmission  of  heat  from  surfaces, 
both  conducting  and  non-conducting, 
is  of  great  interest  to  every  engineer 
connected  with  heating  work.  There 
have  been  many  experiments  made 
along  these  hues,  but  there  is  still  a 
vast  field  that  is  untouched  and  many 
simple  facts  we  do  not  know. 

\Ve  may  divide  these  surfaces  into 
two  general  classes ;  those  in  which  the 
heat  passes  from  the  surface  by  the 
natural  circulation  of  the  air  along  the 
surface  produced  by  the  heated  sur- 
face itself,  and  those  in  which  the  air 
passes  by  the  surface  due  to  a  forced 
circulation,  as  in  a  fan  svstcm.  In  the 
first  class  a  large  portion  of  the  heat  is 
given  oflf  by  radiation  and  in  the  sec- 
ond it  is  almost  all  given  oflf  by  con- 


upon  the  form  and  the  condition  of 
surface.  At  the  l^niversitv  of  Michi- 
gan, we  have  for  about  twenty  years 
been  conducting  exjJerinK'nts  upon  the 
transmission  of  heat  through  surfaces 
and  we  find  that,  under  similar  condi- 
tions, the  coefficient  of  transmission 
for  the  same  radiators  remains  con- 
stant. 'I'he  constants  are  determined 
in  the  following  manner:  The  con- 
•  iensation  of  the  steam  in  the  rafliator 
is  carefully  deternn'nc<l  per  s(|uare 
foot  of  surface,  and  this  multiplied  by 
the  latent  heat  of  the  steam  at  the 
given  pressure  gives  the  heat  loss  per 
sr|uarc  foot  of  surface.  Oividing  this 
loss  bv  the  ditTerencc  in  the  temper- 
ature between  the  steam  in  the  radia- 
tor and  the  temperature  of  the  air  in 


TAHL1-:  1 

HEAT    TRANSMISSION     FROM     DIRECT    RADIATORS 


Type  of  Radiator 
Cast   Iron 

1  column 

2  column 

3  column 

6  column 

WROVGHT    IRON 

1  column 

2  column 

3  column '.  .  .  .  . 

4  column 

I -IN.    PIPB   COIL 

1    pipe  hi^h 

4  pipes  hifjh 

WALL    COIL 

Section  vertical.  .. . 

Section  hurizontal 

Section  vertical 

Section  horizontal 

Section  vertical 

Section  horizontal 


No.  of  S<|uare 
Feci 


.N 


48 

48 
45 

.ir. 

12 
42 
48 
48 


Sf].  Ft.  per  Sec. 
S 

s 

7 
7 
9 
9 


.212 
.265 
.204 
.217 

.446 
.286 
.294 
.202 

41 
.425 


1,'orfficipnl  of 
fransmisiiion 


1.R2 
I  .65 
I  45 
I  .35 

3.27 
2. 

1.77 
1.27 


8 
48 


1  .92 
2.11 
I  .70 
1  .92 
1  .77 
1  .98 


Height  of  cast-iron  and  wrought-iron  radiator  is  38  in. 


vection.  Consider  first  those  surfaces 
along  which  the  air  circulates  by  nat- 
ural draft. 

Engineers  have  generallv  agreed  in 
this  case  that  the  transmission  of  heat 
depends  upon  the  difference  in  tem- 
perature between  the  air  in  the  room 
and  the  steam  in  the  rafliator  multi- 
l^lied  by  a  certain  constant  depending 

^  'Read  at  the  third  annuel  convention  of  the 
Xafional  District  Heating  Association,  June  6- 
8,   1911. 


the  room  gives  the  coefficient  of  heat 
transmission.  The  foregoing  table 
gives  the  coeflFicient  of  heat  transmis- 
sion for  various  radiators. 

In  order  to  determine  how  nearly 
constant  this  coefficient  remains,  a 
seric;  of  experiments  were  made  at 
varying  room  and  steam  temneratures. 
The  following  table  gives  the  results 
of  this  experiments.  You  will  notice 
that  for  ordinary  conditions  of  opera- 
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tion  this  coefficient  remains  fairly  con- 
stant, so  that  it  is  hardly  necessary  to 
take  the  variation  into  consideration, 
except  in  very  accurate  work,  and  then 
only  where  the  range  of  temperature 
is  very  great  does  the  variation  in  this 
coefficient  materially  atYect  the  heat 
loss  from  the  radiator. 

TABLE  II 

HEAT     TRA.N'SMISSION      THROCGH     CAST-IRON 

RADIATOR    UNDER    VARYING    CONDITIONS 

OF    TEMPERATURE 


Difference  in 

Coefficient  of  "" 

Temperature 

Transmission 

80 

1.56 

100 

1.58 

120 

1.615 

140 

1.645 

150 

1.65 

160 

1.675 

170 

1  .60 

180 

1.705 

190 

1.72 

The  transmission  of  heat  through 
radiators  and  also  the  coefficient  of 
transmission  will  he  affected  hy  the 
temi)erature  of  the  surfaces  to  which 
the  radiator  radiates  its  heat.  In  the 
first  experiments  that  were  made  at 
the  I'niyersity  of  Michigan,  the  room 
used  had  very  little  outside  wall  or 
window  surface. 

Some  fifteen  years  later  this  appara- 
tus was  moved  into  another  room  con- 
taining a  large  amount  of  window 
surface.  The  effect  of  this  change 
was  very  marked.  The  coefficient  of 
transmission  was  raised  about  7%. 
This  accounts  for  the  fact,  whicli  is 
well  known,  that  in  greenhouse  heat- 
ing the  rules  are  entirely  different 
from  those  used  for  an  ordinary 
liouse.  Where  radiators  are  exposed 
so  that  the  direct  rays  of  heat  from  the 
radiator  strike  directiv  on  cold  glass 
surfaces  at  a  low  temperature  the  ra- 
diation loss  is  measurably  increased. 
This  is  of  great  assistance  to  the  en- 
gineer for,  if  he  figures  his  radiation 
too  low^  in  a  room  with  large  glass 
surfaces,  he  is  helped  by  the  fact  that 
the  radiator  gives  oH  more  heat  and 
tends  to  make  up  for  the  lack  of  sur- 
face. 


The  coefficients  given  in  the  pre- 
vious tables  are  given  for  rooms  hav- 
ing an  average  amount  of  glass 
surface. 

The  transmission  of  heat  through 
radiators  is  also  affected,  to  a  small 
degree,  by  humidity.  The  effect  of 
humiditv  is  shown  in  the  following 
table : 

TABLE  III 

EFFECT  OF  HUMIDITY  ON  THE  TRANSMISSION 
OF  HEAT  THROUGH   CAST-IRON   RADIATOR 


Percentage  of  Mois- 

Coefficient of 

ture  Saturation 

Transmission 

20 

1.79 

30 

1.77 

40 

1.73 

50 

1.72 

60 

1.69 

70 

1.66 

80 

1.63 

90 

1.61 

100 

1.59 

You  will  notice  that  as  the  humid- 
ity in  the  air  increases  the  heat  losses 
from  the  radiator  diminish.  This  is 
contrary  to  what  might  be  expected, 
but  the  reason  for  it  is  quite  evident 
when  carefully  considered.  Water 
vapor  occupies  twice  the  volume  of  air 
under  the  same  pressure  so  that  when 
the  air  in  the  room  is  moistened  we 
have  less  weight  of  the  medium  pass- 
ing the  radiator  than  when  the  air  is 
dry,  and  therefore  less  heat  lost  by 
convection,  which  lowers  the  total 
heat  transmission.  The  effect  of  the 
moisture  in  the  air  through  the  most 
extreme  ranges  of  humidity  only 
changes  the  coefficient  of  transmission 
about  5%. 

TEST.S  OF  IXDIRECT  R.ADIATORS 

In  indirect  radiators,  where  the  air 
passes  over  the  surface  at  a  high  ve- 
locity, and  this  velocity  is  subject  to 
a  wide  range  depending  upon  the  con- 
ditions of  operation,  it  is  necessary,  in 
determining  the  coefficient  of  trans- 
mission, to  take  into  consideration  the 
velocity  of  the  air  passing  over  the 
surface,  as  well  as  the  difference  in 
temperature  between  the  temperature 
of  the  air  outside  and  the  steam  in- 
side the  radiator.     The  results  deter- 
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mined  from  experiments  go  to  show 
that  this  coefiicient  is  ahnost  constant 
and  may  be  determined  in  the  follow- 
ing manner : 

Divide  Ihe  P».  T.  U.  transmitted  per 
liour  by  the  difference  between  the 
average  temperature  of  the  air  passing 
the  radiator  and  the  steam  in  the 
radiator.  Divide  this  quotient  by  the 
number  of  cubic  feet  of  air  passing 
per  square  foot  surface  per  hour.  The 
final  fpiotient  will  be  the  coefficient. 
The  following  tabic  gives  this  coeffi- 
cient for  an  indirect  pin  radiator  of 
standard  form  and  for  a  long  pin  in- 


coefficient  of  heat  transmission  for 
I -in.  pipe  fan  coils.  It  will  be  noticed 
from  this  table  that  the  coefficient  va- 
rie-^  with  the  depth  of  the  fan  coil 
surface.  For  anv  given  number  of 
sections  the  coefficient  remains  ap- 
pro.ximatelv  constant. 

The  object  of  obtaining  these  co- 
efficients is  to  enable  the  engineer  to 
compute  r'pproximatelv  the  heat  losses 
in  tlie  given  forms  of  surfaces  under 
all  conditions.  We  have  these  heat 
losses  prettv  well  determined  by  ex- 
|)eriment  for  ordinarv  conditions  of 
operation,  but  the  engineer  frequently 


lABLi:  IV 

COEFFICIE.NT    OF     TRANSMISSION     FOR     INDIRECT    PIN    RADIATION 


Cu.  Ft.  of  Air  per 

Hr.  per  S.).  Fi 

Surface 

B.T.U.  per  Hr.  per  Sq.  Ft.  Actual  Sur- 
face per  DcK.  DifT.  over  Air  and  Steam 

Coefficient 

Short  Pin                       Long  Pin 

Lonn  Pin 

50 
100 
150 
200 
250 
300 
350 

.8 
1.52 
2.25 
2.83 
3.55 
4.25 
4.85 

1.0 

1.55 

2.20 

2.75 

3.25 

3   7 

4.2 

1    '• 

1  .52 

1.49 

1.43 

1.42 

1    415 

1.385 

2.0 
I    55 
1  .5 
1.45 
1  .30 
I    23 
1.20 

direct  radiator.     The  irregular  varia-  meets    with    conditions    of    operation 

tions  in  the  coefficient  are  undoubtedly  which  are  excej)tional.  and  by  means 

due  to  the  errors  in  observation.     \'n\\  of  this  coefficient   he  will   be  able  to 

will  notice  that  the  coefficient  increases  determine  the  heat  losses,  at  least  ap- 

as  the  velocity  of  the  air  passing  the  proximately,   under  these  exceptional 

radiator  is  increased.  conditions. 

Similar  coefficients  of  transmission  The  laws  governing  the  heat  trans- 


may  be  obtained  for  fan  coil  radiation. 
This  is  determined  in  exactlv  the  same 
way  as  above  with  the  exception  that 
the  final  divisor  is  the  velocitv  of  air 


mission  through  various  surfaces  are 
really  not  well  determined.  Much  ex- 
perimental work  mu'-t  be  done  along 
these  lines  in  or<Ier  to  enable  the  engi- 


passing  the  radiator  in  lineal  feet  per      neer  to  make  his  computations  more  ex- 
minute.    The  following  table  gives  the     actly.  The  most  successful  rules  for  de- 

TABLE  V 

COEFFICIENT     OF     TRANSMISSION     FOR     FANHEATER    COILS    (OUSTIDE    TEMP.    0°    F.) 


No.   nf 
Section 


Velocity  Through  Heater  In   F 

PPT   Per 

MlNfTB 

800 

1000                               1200 

1400 

1600 

Pipe 

Pipe 

.Pipe 

Pipe 

Pipe 

Vento 

Coil 

Venfo 

Coil          Vento 

Coil 

Vento 

Coil 

Vento 

Coil 

.120 

.120 

120 

.120 

.120 

.0595 

.0535 

.0592 

.0575 

.059 

.058 

0585 

.058 

.058 

.0575 

.0398 

.0350 

.0399 

.0379 

.040 

.040 

.041 

.041 

.042 

.040 

.0301 

.0240 

.030 

.0269 

.030 

.030 

.038 

.030 

.039 

.030 

.240 

.0160 

.0240 

.0203 

.0240 

.028 

.0240 

.030 

0239 

.029 

.0198 

.0140 

.0199 

.0165 

.0199 

.019 

.0199 

.019 

.0198 

.019 

.0172 

.011 

.0171 

.0145    1     .0170 

.017 

.0171 

.017 

.017r 

.0165 

.0149 

.099 

.0151 

.0125 

.0150 

.0155 

.ISO 

.016 

.0150 

.0155 
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termining-  heat  losses  in  transmission 
through  building  are  those  developed 
by  the  German  engineers  and  given  in 
a  small  pamphlet  published  by  J,  H. 
Kinealy,  who  has  translated  the  Ger- 
man work  into  English.  This  is  en- 
titled "Formulas  and  Tables  for  Heat- 
ing." These  German  engineers  have 
given  coefficients  for  conditions  some- 
times met  with  by  engineers  which  are 
not  familiar  to  a  groat  many  Ameri- 
cans. The  following  coefficients 
might  be  added  to  the  list  of  those 
already  given. 

Coefficient. 
From  air  to  smoke  through 
a  clay  plate   ^s   i'l-   thick 

to  air    I 

From  air  to  smoke  thrt>ugli 
cast  -  iron   or   sheet  -  iron 

plate  to  air 1.4 — 2 

From  air  to  smoke  throueh 
cast-iron  or  wrought-iron 
plate  to  air  on  outside.  .  .   2.6 — 4 
From    steam    through   cast- 
iron  or  wrought-iron  plate 

to  air    2.2 — 2/» 

From  steam  through  metal 

wall  to  water 160 — 200 

The  coefficients  given  in  the  above 
table  assume  that  the  medium  on  the 
two  sides  of  the  plate  through  which 
the  air  is  heated  is  circulated  by  nat- 
ural circulation.  These  conditions  are 
very  much  modified  if  the  medium  on 
the  two  sides  of  the  plate  is  given  a 
more  rapid  circulation.  The  follow- 
ing table  shows  the  variation  coeffi- 
cient of  heat  transmission  due  to  the 


velocity  of  the  water  passing  along  the 
walls  of  condenser  tubes : 

TABLE  VI 

HEAT  TRANSMISSION   FROM  STEAM  TO  WATER 
IN    CONDENSER    TUBES     (fROM    DATA) 


Velocity  of 

Coefficient  of 

Water,   Feet   per 

Transmission 

Minute 

40 

220 

60 

350 

80 

450 

100 

520 

120 

600 

140 

680 

160 

750 

180 

800 

200 

850 

220 

900 

240 

940 

All  experiments  thus  far  show  that 
in  general  the  coefficient  increases 
with  the  increased  velocity  of  the  me- 
<iium  on  the  two  sides  of  the  plate. 
The  laws  governing  the  effect  of  such 
velocities  are  not  known.  At  the  pres- 
ent time  the  I'niversity  of  Michigan 
is  carrying  f)n  an  elaborate  series  of 
experiments  with  fan  heaters,  and 
with  the  heating  by  hot  water,  with 
the  liofje  tiiat  some  more  definite  in- 
formation may  be  obtained  with  refer- 
ence to  the  effect  of  the  velocity  upon 
the  heat  transmission  through  metal 
surfaces.  One  reason  why  more  work 
has  not  been  done  along  these  lines  is 
the  fact  that  such  experiments  require 
elaborate  and  expensive  apparatus  and 
vears  of  time. 


Vapor  Heating  Sj^jtemj^ 

Bv  Thomas  G.  Mouat 


Some  interesting  observations  on 
the  principle  and  operation  of  vapor 
heating  systems  are  contained  in  a 
discussion  of  the  subject  by  Thomas 
G.  Mouat  before  the  Ohio  Society 
of  Mechanical.  Electrical  and  Steam 
Engineers. 
Mr.  ^louat  said : 

About  twenty-six  years  ago,  while 
working  as  an  apprentice  at  the 
steam-heating  trade,  1  heard  a  jour- 


Among    other    things 


neyman  steam-fitter  remark  that 
\apor  was  the  coming  heat.  I  asked 
him  what  he  meant  by  the  term 
"vapor,"  and  he  said  it  was  steam 
slightly  above  atmospheric  pres- 
sure. In  those  days  and  for  many 
years  following  it  was  deemed  nec- 
essary to  carry  from  i  to  10  lbs.  of 
steam  pressure  to  heat  a  building 
successfully  with  the  ordinary  grav- 
ity low-pressure  system  without  the 
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means  of  producing  a  partial  vacu- 
um ;  and  most  boiler  manufacturers 
still  set  the  pop  valves  to  blow  at 
15  lbs. 

I5ut  this  steam  titter's  prophecy 
has  been  realized,  and  though  it  is 
a  far  cry  from  10  lbs.  pressure  to 
2  oz.  jjressure,  it  has  been  i)racti- 
cally  demonstrated  that  a  building 
can  be  heated  in  the  coldest  weather 
with  from  2  to  3  oz.  pressure,  and 
the  term  "vapor  heat"  is  now  ap- 
plied t<»  a  steam-heating  system 
which  operates  under  this  very  low 
pressure. 

The  main  object  of  vapor  heating 
is  to  j)rovidc  for  a  system  that  will 
operate  with  just  a  little  heat  turned 
on  each  radiator,  enough  heat  to  be 
comfortable  without  over-healing 
in  moderate  weather  and  plenty  of 
heat  for  the  coldest  days,  by  simply 
opening  the  supply  valves  a  little 
further.  I*2ach  room  may  be  heated 
regardless  of  the  rest  of  the  build- 
ing, to  suit  the  refjuirements  of  the 
occupant  or  the  purpose  for  which 
it  is  used. 

Several  attempts  were  made  from 
time  to  time  to  perfect  a  system, 
which  would  permit  the  partial  heat- 
ing of  the  radiators,  but  in  each  case 
they  met  with  failure  due  to  the  ina- 
bility to  control  the  pressure  with 
the  ordinary  diaphragm  dami)er  reg- 
ulator and  devices  of  this  character, 
where  the  steam  pressure  was  direct- 
ly applied  to  ilo  the  work. 

I  remember  years  ago  reading  of 
an  English  heating  engineer  who  in- 
vented a  system  which  could  be 
graduated  to  some  extent.  He  ad- 
vocated locating  the  boiler  in  a  pit 
about  4  ft.  deeper  than  the  ordinary 
basement  floor,  so  that  the  water 
could  not  back  up  in  returns  high 
enough  to  cause  any  trouble  when 
the  pressure  got  too  high.  This  sys- 
tem was  not  practical.  A  boiler  put 
so  deep  is  dangerous  to  the  occu- 
pants of  the  house,  and  difficult  to 
take  care  of ;  it  may  be  too  low  for 
the  ordinary  sewer  connections,  so 
that  the  pit  could  not  be  drained : 
and  the  pressure  variation  provided 
for  and  sure  to  occur  was  too  great 


to  guarantee  any  practical  result 
along  the  lines  of  graduation. 

it  was  not  until  the  direct  appli- 
cation of  steam  in  connection  with 
a  diaphragm  was  droj^jjcd,  and  the 
energy  of  water  plus  the  steam 
pressure  was  employed  for  the  pur- 
pose of  regulating  the  boiler  i)res- 
surc.  that  a  system  permitting  posi- 
tive and  practical  graduation  was 
])erfected. 

I'he  graduated  admission  of  steam 
to  each  radiator  may  now  be  accom- 
plisjied  in  a  properly  constructed 
vaiK)r  svstem  by  tlie  use  of  a  sensi- 
tive pressure  and  dam])er  regulator 
attachecl  to  the  boiler,  fractional 
\al\es  and  special  return  fittings  on 
the  radiators,  and  an  o|)ening  in  the 
return  pipe  near  the  boiler  to  permit 
the  escape  of  air.  \«^  air  vents  are 
\\>^.'i\  oil  the  radiators. 

Tlu'  regulator  must  be  so  con- 
'itructed  that  it  will  oficn  or  close 
with  the  variation  of  i  oz.  of  pres- 
sure. This  result  has  been  obtained 
by  a  regulator  operated  according  to 
the  principles  of  a  hydraulic  bal- 
ance, water  being  forced  out  fif  a 
•stationary  tank  into  a  movable  tank 
placed  at  the  end  of  a  lever  which 
causes  the  movable  tank  to  tilt 
downward  and  close  the  dampers. 
When  the  pressure  has  dropj)ed  an 
ounce,  part  of  the  water  leaves  the 
movable  tank  and  returns  to  the 
stationar\-  tank;  the  moval)le  tank 
is  then  tilted  Ujiwards  by  the  aid  of 
a  coutiter-weight  and  the  reverse 
operation  of  lever  and  dampers  oc- 
cur. This  regulator  is  positive  in 
operation :  when  the  pressure  de- 
.  creases  there  is  nothing  to  hold  it 
shut,  and  with  an  increase  of  pres- 
sure it  must  close,  as  the  power 
exerted  bv  the  pressure  plus  the 
weight  of  water  is  greatly  in  excess 
of  the  force  required  to  operate  the 
regulator. 

There  is  also  a  regulator  on  the 
market  operated  by  a  float  in  a  tank 
])laced  alongside  of  the  boiler.  When 
the  water  is  forced  out  of  th<?  l>oiler 
the  float  is  raised  and  the  drafts 
closed.  When  the  water  in  the  tank 
drops  back   into  the  boiler  again   the 
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float  descends  and  the  dampers  are 
opened. 

The  graduating  valves  are  con- 
structed so  as  to  permit  a  small 
amount  of  steam  to  enter  the  radiator, 
so  little  that  it  will  he  condensed  in 
heating  a  small  portion  of  it,  or  they 
may  he  opened  still  farther  and  so  heat 
the  entire  radiator.  The  valves  are 
furnished  with  stop  screws  so  that 
they  may  he  set  to  heat  the  entire  ra- 
diator without  permitting  any  steam 
to  pass  through  the  radiator  into  the 
return  f>ipe. 

The  valves  are  generally  placed  at 
the  top  connection  of  the  radiator. 
Water  radiators  are  used,  which  heat 
horizontally  along  the  top  first  and 
thence  downward  according  to  the 
amount  of  steam  turned  on.  The  re- 
turn fitting  is  placed  at  the  opposite 
end  and  connected  to  the  hottom  con- 
nection of  the  radiator.  This  return 
fitting  is  constructed  with  a  small  wa- 
ter seal  which  presents  a  full  opening 
for  the  fl(nv  of  condensation  into  the 
return  pipe,  and  a  restricted  opening 
for  the  escape  of  air  into  the  same 
pipe.  This  restricted  opening  and  wa- 
ter seal  retard  the  flow  of  steam  into 
the  return  pipe.  The  air  and  water 
travel  together  to  a  point  near  the 
boiler,  where  an  opening  for  the  escape 
of  the  air  is  provided  in  the  top  of  the 
return  pipe.  From  this  a  pipe  leads 
to  the  chinmey  flue,  where  a  slight  re- 
duction in  pressure  is  caused  tending 
to  help  the  removal  of  the  air.  The 
water  separated  from  the  air  falls  to 
the  boiler. 

A  low  pressure  is  absolutely  neces- 
sary in  order  to  permit  circulation 
under  graduation,  and  a  practically 
constant  pressure  is  required  to  per- 
fect the  graduation. 

The  ordinary  steam-heating  system 
with  its  variable  pressure,  uncertain 
regulation,  and  tendency  toward  vacu- 
um will  not  permit  of  any  graduation. 
A  sufficient  reduction  of  pressure  in 
the  radiator  due  to  the  partial  closing 
of  the  supply  valve  would  immediately 
fill  the  radiator  with  water  through 
the  return  pipe :  or  in  a  one-pipe  sys- 
tem the  radiator  would  gradually  fill 
with  water  if  the  supply-valve  area 
was  materiallv  curtailed. 


No  vacuum  can  be  produced  in  a 
vapor-heating  system  of  this  type  be- 
cause, as  has  been  already  stated,  it  is 
open  to  the  atmosphere.  With  the  or- 
tlinary  steam-heating  system  the  sup- 
ply valves  must  be  either  turned  on 
full  or  shut  off. tight,  which  frequently 
makes  the  rooms  either  too  hot  or  too 
cold,  causing  waste  of  fuel  and  dis- 
comfort. 

With  the  vapor-heating  system  the 
jiressure  is  generally  much  higher  in 
the  supply  pipes  than  in  the  radiators. 
It  may  be  2  oz.  in  the  pipes  and  only 
;i  small  fraction  of  an  ounce  in  the 
radiators,  due  to  graduation  and  con- 
densation. The  water  of  condensa- 
tion returns  to  the  boiler  at  a  very  low 
temperature,  averaging  about  85°  F., 
and  with  some  vapor  systems  the  re- 
turn water  may  be  reheated  by  means 
of  the  waste  gases,  and,  owing  to  its 
own  low  temperature,  it  is  capable  of 
absorbing  a  large  amount  of  heat 
which  would  be  otherwise  wasted  in 
the  ordinary  steam  system  on  account 
of  the  much  higher  temperature  of  the 
return  water. 

There  are  a  good  many  other  rea- 
sons which  recommend  the  vapor  sys- 
tem to  the  jjublic  and  I  will  mention 
a  few  of  them :  tlie  very  low  pressure 
at  which  the  system  operates  reduces 
the  cost  of  maintenance  to  the  mini- 
mum. Tt  is  noiseless  in  operation,  as 
there  is  not  enough  pressure  to  pro- 
duce noise.  It  is  economical  in  opera- 
tion, due  to  the  sensitive  regulation, 
the  very  low  pressure  and  the  gradua- 
tion, it  is  capable  of  keeping  up 
steady  heat  from  to  to  12  hrs.  with 
hard  coal  without  attention,  always 
insuring  a  warm  house  in  the  morning. 
There  are  no  air  vents  to  leak,  sputter, 
or  emit  odors  into  the  rooms.  It  is 
much  quicker  to  act  than  hot-water 
heat.  The  danger  from  leakage  or 
freezing  is  reduced  to  the  minimum. 

The  radiators  are  smaller  than  used 
for  hot  water,  and  about  15%  larger 
than  for  the  ordinary  steam  systems. 

When  natural  gas  is  used  for  fuel, 
the  regulator  is  attached  to  a  butterfly 
valve  on  the  gas  supply  pipe,  which 
prevents  over-pressure  and  makes  the 
system  almost  automatic,  with  the  ex- 
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cei)tion  of  turninj^^  the  valves  on  and 
off  at  tlie  radiators. 

The  safety  valves  are  set  to  blow  at 
8-oz.  pressure.  I  have  been  heating 
my  own  home  during  the  last  two 
months  with  alxjut  -J^-gz.  pressure  at 
the  boiler. 

Altogether  the  vapor-hcating  sys- 
tem is  a  very  satisfactory  means  of 
modern  heating,  and  I  recommend  it 
to  your  further  investigation. 


In  reply  to  questions  Mr.  Mouat 
stated  that  a  hot-water  system  could 
be  changed  to  a  vapor  system  by  pro- 
viding a  steam  space  in  the  lx)iler.  The 
low  steam  pressure  of  V4  oz.  was 
measured  by  a  water-column,  and  not 
by  an  ordinary  spring  steam  gauge. 
Tic  considered  the  vapor  system  safer 
than  a  water  system  on  account  of  the 
water-seal  and  automatic  water  sup- 
ply. 


The  OJ-J^icial  Federal  Furnace  League  Method 

0/    Testing   Furnaces  ■ 

I'.v  Dr.  W.  I'".  Colbert, 

KNCI.NKKH     ny     TIIK     KKOFIRAL     KfRNACE     LEAGUE 


.\t  the  last  annual  meeting  of  the 
I-'ederal  I*"urnace  League  it  was  decid- 
ed that  a  standard  method  of  estimat- 
ing furnace  heating  re<|uirements  and 
a  stanilard  method  of  installing  fur- 
naces should  be  adopted. 

It  was  also  decided  that  furnaces 
should  be  rated  in  accordance  with  the 
standard  system  of  installation  adoj)!- 
ed  and  that  the  ratings  of  furnaces 
should  be  based  on  actual  tests  per- 
formed by  disinterested  person>^.  .Vc- 
cordingly,  the  executive  committee  of 
the  league  was  instructed  to  have 
prepared  for  the  league  a  standard 
system  f<^r  installing  furnaces  and  to 
take  such  steps  as  they  might  deem 
necessary  to  carry  on  the  testing  and 
rating  of  furnaces  in  accordance  with 
the  standard  system  adojited. 

Tin-:  league's  testing  st.xtion 

A  building  was  erected  and 
equipped,  and  in  the  latter  part  of 
January.  191 1.  I  received  notice  that 
the  engineering  department  of  the 
league  was  to  take  charge  of  the  test- 
ing station  on  February  i,  and  I  was 
instructed  to  carry  on  the  work  of  test- 
ing furnaces  as  rapidly  as  circum- 
stances would  permit. 

EQUIPMENT  OF  TESTI.XO  STATION 

The  testing  station,  located  at  New- 
ton Square.  Pa.,  is  a  two-story  frame 

♦Presented  at  the  annual  meeting  of  the 
Federal  Furnace  Leaguf  •"  V-'w  York.  May  9, 
1911. 


building  about  do  ft.  long  by  K)  ft. 
wide.  The  first  story  is  used  as  a  fur- 
nace room  and  is  provided  with  four 
permanent  furnace  foimdations  and 
undergroun<l  cold-air  ducts  ( the  inlet 
to  each  Cold-air  duct  being  controlled 
by  a  hinged  door)  ;  with  four  perma- 
nent smoke-flues  (with  an  electric  py- 
rometer for  reading  the  tcni|>erature 
of  gases  leaving  the  furnaces  i,  and 
with  eight  heat-pipe  connections  to  the 
second  ""tory  of  the  building.  On  the 
second  floor  are  the  eight  heat-pipe 
outlets,  two  for  each  furnace,  with  a 
recording  anemometer  and  a  standard 
thermometer  for  each  pipe. 

This  e(|uipment  makes  four  com- 
plete testing  stations  of  graded  sizes, 
as  follows : 

Station  No.  i. —  (For  furnaces  up  to 
20  in.  average  fire-pot  fliameter),  has 
a  foundation  for  furnaces  with  32  in. 
to  44  in.  casing  diaineters,  cold-air 
duct  10  in.  X  22  in.,  sinoke-flue  (36  ft. 
above  grate).  7  in.  diameter,  two  14- 
in.  diameter  heat  pipes  coiuiected  to 
two  riser  pipes,  each  with  a  net  cross- 
section  area  of  1.03  sq.  ft. 

Stotio)i  No.  2. —  (For  furnaces  with 
20  in.  to  24  in.  average  fire-pot  diam- 
eter), has  a  foimdation  for  furnaces 
with  40  in.  to  52  in.  casing  diameters; 
cold-air  duct  12  in.  by  26  in.;  smnke- 
flue  (3^)  ft.  above  grate).  8  in.  diam- 
eter; two  17-in.  diameter  heat  pipes 
comiected  to  two  riser  pipes,  one  with 
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a  net  cross-section  area  of  1.435  sq.  ft. 
and  the  other  with  a  net  cross-section 
area  of  1.42  sq.  ft. 

Station  No.  3. — (For  furnaces  with 
24  in.  to  29  in.  average  fire-pot  diam- 
eter), has  a  foundation  for  furnaces 
with  50  in.  to  62  in.  casing  diameters ; 
cold-air  ckict  14  in.  by  34  in.;  smoke- 
flue  (36  ft.  above  grate),  9  in.  diame- 
ter; two  20-in.  diameter  heat  pipes 
connected  to  two  riser  pipes,  one  with 
a  net  cross-section  area  of  2.08  sq.  ft. 
and  the  other  with  a  net  cross-section 
area  of  2.10  sq.  ft. 

Station  No.  4. —  (For  furnaces  with 
29  in.  to  36  in.  average  fire-pot  (ham- 
eter),  has  a  foundation  for  furnaces 
with  ^  in.  to  72  in.  casing  diameters; 
cold-air  duct  18  in.  by  44  in.;  smoke- 
flue  (36  ft.  above  grate).  12  in.  diam- 
eter ;  two  20  in.  by  25  in.  sc|uare  col- 
lars tapered  to  2>  in.  diameter  heat- 
pipes  connected  to  two  riser  pipes, 
each  with  a  net  cross-section  area  of 
3-35  sq.  ft. 

now    TirF.   Ri:.\DI.\(..S    WKKF-:   TAKF.X 

.\fter  the  riser  pipes  and  the  perma- 
nent sheet  metal  work  were  all  in 
place,  the  pipes  were  standardized  by 
placing  at  the  center  of  the  pipe  the 
anemometer  that  in  future  was  to  be 
used  in  the  pipe,  and  by  placing  other 
anemometers  at  various  points  in  the 
pipes.  Readings  for  a  period  of  10 
min.  were  taken  and  the  positions  of 
the  anemometers  were  changed  (ex- 
cept the  center  anemometer)  and  an- 
other reading  taken.  This  was  repeat- 
ed from  three  to  five  times  on  each 
pipe  until  practically  the  entire  area 
of  the  pipe  had  been  compared  to  the 
center.  This  procedure  was  followed 
out  not  once,  but  several  times  on 
each  pipe,  the  work  taking  more  than 
two  weeks  to  com])lete.  and  when  the 
results  of  these  repetitions  were  com- 
pared, the  variation  was  found  to  be 
less  than  .005.  From  the  complete 
series  of  results  on  each  pipe  an  aver- 
age was  struck  and  is  now  in  use. 

These  standard  ratios  are  as  fol- 
lows : 


Station  No.  1 ,  pipe  No. 

pipe  No. 
Station  No.  2,  pipe  No. 

pipe  No. 
Station  No.  3,  pipe  No. 

pipe  No. 
Station  No.  4,  pipe  No. 

pipe  No. 


1 .  aver,  reading 

2 .  aver,  reading, 

1 ,  aver,  reading 

2 ,  aver,  reading 

1 ,  aver,  reading 

2,  aver,  reading, 

1 ,  aver,  reading, 

2,  aver,  reading, 


Center  X  1.043 
Center  X  1.108 
Center  X  1.08 
Center  X  1.376 
CenterXl.172 
CenterXl.225 
Center  X  1.272 
CenterXl.141 


The  fact  that  the  average  in  every 
case  is  greater  than  the  center  read- 
ing is  due  to  the  curved  baffles  at  the 
base  of  the  riser  pipes,  causing  an  in- 
creased velocity  of  flow  of  air  at  the 
back  of  the  pipe.  The  variations  in 
ratio  are  due  to  variations  in  the  curve 
of  the  baffle  plates. 

In  addition  to  these  corrections  for 
velocities  in  pipes,  it  is  necessary  to 
make  an  allowance  for  variations  in 
heat  losses  in  pipes.  The  proportion 
of  uncovered  pipe  surface  on  the 
other  stations  is  not  as  great  as  on 
Station  No.  i,  accordingly  we  had  to 
find  a  standard  ratio  to  equalize  the 
heat  loss  on  the  other  stations. 

A  rough  estimate  was  made  and 
compared  with  results  obtained  by  in- 
terchanging furnaces  from  one  station 
to  another.  By  this  method  we  ob- 
tained corrections  for  heat  losses  in 
pipes  as  follows : 

Station  No.  1  —  Multiply  total  test  results  by  1.000 

Station  No.  2 — .Multiiily  total  test  results  by     .988 

Station  No.  3 — Multiply  total  test  results  by     .963 

Station  No.  4 — Multiply  total  test  results  by     .988 

The  heat  loss  in  pipes  as  corrected 
represents  a  little  more  than  20%  of 
the  heat  delivery  at  the  outlets — i.  e., 
the  furnaces  deliver  at  the  crown  a 
little  more  than  120%  of  the  amount 
of  heat  recorded  at  the  outlets.  For 
the  purpose  of  rating,  we  use  the  de- 
livery at  outlets,  assuming  that  the 
heat  lost  in  uncovered  pipes  at  the 
testing  station  does  not  exceed  the 
heat  loss  in  covered  pipes  in  an  actual 
installation  (the  Federal  system  re- 
quires all  heat  pipes  to  be  covered 
with  a  good  non-conducting  cover- 
ing)- 

In  addition  to  these  fixed  correc- 
tions, there  are  corrections  for  fuel 
consumed  in  each  test  and  corrections 
for  average  temperature  of  air  pass- 
ing through  the  furnace. 

LOW^-GRADE   ANTHRACITE    COAL    USED 

The  coal  used  for  testing  is  a  low- 
grade  antliracite.  stove  size,  with  a 
large  percentage  of  cinder  and  ash. 
and  a  low  heat  value.  This  low-grade 
fuel  w^as  ordered  so  that  we  might  be 
certain  that  the  fuel  used  in  the  tests 
was  not  better  than  that  used  in  fur- 
naces in  actual  operation. 

The  correction  for  coal  consumption 
will    necessarilv    varv  with    different 
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samples  of  coal,  and  although  it  can 
be  worked  out  theoretically,  the  the- 
oretical correction  does  not  include  the 
latent  heat  in  the  ashes  and  cinders  of 
the  residuum,  which  varies  with  the 
condition  of  the  fire  and  temperature 
of  the  residuum.  The  correction  for 
fuel  now  in  use  at  the  testing  station 
is  as  follows : 

Pounds  of  residuum  minus  14%  of 
the  total  weight  of  wood  and  coal  used 
equals  pounds  of  carbon  which,  when 
multiplied  by  16.000,  equals  13.  T.  U. 
of  heat  in  residuum  and  this  total 
when  divided  by  12,000  equals  the 
value  in  pounds  of  coal,  which,  when 
subtracted  from  the  weight  of  coal  put 
into  the  furnace,  gives  the  actual 
amount  of  coal  consiuned.  Thi'^ 
amount  is  divided  into  the  amount  of 
coal  the  furnace  shouUl  burn  in  eight 
hours,  and  the  resulting  fraction  is 
used  as  a  factor  to  correct  the  test  re- 
sults to  the  standard. 

The  correction  for  average  temper- 
ature of  air  passing  through  the  fur- 
nace is  obtained  as  follows:  Under 
the  Federal  system  tiie  maximum  reg- 
ister temperature  is  150°  F..  corre- 
sponding to  a  temperature  of  over 
180°  F.  at  collars  on  IxMinet  of  fur- 
nace. Tt  is  assimied  that  the  average 
temperature  of  air  passing  over  the 
heating  surfaces  in  the  furnace  would 
be  100°  F.,  or  two-thirds  of  150°  F. 
(the  register  temperature).  From  the 
average  temperature  of  air  at  outlets, 
we  subtract  the  average  outdoor  tem- 
perature and  add  two-thirds  of  the  re- 
mainder to  the  average  outdoor  tem- 
perature. From  tliis  sum  we  subtract 
100,  and  the  remainder  represents  the 
number  of  parts  per  i.ooo  the  in- 
creased temperature  has  diminished 
the  air  heating  power  of  the  furnace. 
This  factor  is  used  to  correct  the  re- 
sults obtained  in  the  tests  to  the  re- 
sults that  would  have  been  obtained 
under  zero  w^eather  conditions. 

THE   METHOD  OF  TESTING 

The  method  of  testing  is  rather 
complicated  and  a  description  without 
illustration  would  be  very  confusing. 
Probably  the  best  way  to  describe  the 
method  of  testing  would  be  to  conduct 
an  imaginary  test  on  a  No.  548  'TTot 


Stutif""  furnace,  manufactured  by  the 
••Hot  Stuff"  Heater  Co. 

The  furnace  is  described  in  the  cata- 
logue as  a  25-in.  diameter  fire-pot 
with  a  48-in.  diameter  casing.  The 
manufacturers  have  shipped  the  fur- 
nace to  us  with  two  20-in.  diameter 
outlets  in  the  Injunet. 

Before  the  furnace  was  set  up  in  the 
testing  station  we  measured  the  fire- 
pot  and  found  the  dimensions  to  be 
as  follows: 

Diameter  at  top  of  lire-pot 2S      in. 

IJi.imctcr  at  Ixjttom  of  fire-pot 22      in. 

.•\vcraKe  diameter  of  firc-i)ot 23. S  in. 

Depth  of  firc-i>ot It>      in. 

(Depth  of  firc-|>ot  in  tests  is  limited  to  IS  in.) 

On  this  basis  the  cubic  contents  of 
the  fire-pot  are : 

2.1. 5"  X23.S"  X0.78S4  X1S"-S06  cu.  in. 
f.S06-H728-3.76S  cu.  ft.  X64-241  lbs.  coal. 

The  furnace  had  an  average  fire-pot 
diameter  less  than  24  in.  and  was  set 
up  on  Station  Xo.  2  and  connected  to 
the  17-in.  diameter  round  heat  pipes 
by  20  in.- 1 7  in.  tapering  jc^ints  of  the 
I)ipc.  The  smoke  outlet  of  the  fur- 
nace (8  in.  diameter)  was  the  same 
size  as  the  smoke  flue  of  Station  No. 
2.  Paper  and  24  lbs.  of  wood  (10% 
of  the  coal  capacity  of  the  fire-pot) 
were  placed  in  the  fire-pot,  and  at 
8.40  A.  M.  the  fire  was  lighted.  .\X 
0  A.  M.  the  fire  was  examined  an«l  the 
wo<id  was  found  to  have  bunied  to 
red-hot  coals,  accordingly  96  lbs.  of 
coal  (40%  of  the  coal  capacity  of  the 
fire-pot)  were  put  in  the  fire-pot  and 
all  drafts  turned  on  and  the  anemom- 
eters in  the  heat  pipes  started.  .Xt 
9.30  ;\.  M.  the  temperature  of  the  air 
at  each  outlet  pipe  was  taken  and  re- 
corded separately,  and  the  outdoor 
temperature  was  taken  and  recorded. 
After  the  temperatures  were  recorded, 
145  lbs.  of  coal  (60%  of  the  coal  ca- 
pacity of  the  fire-pot)  were  placed  in 
the  fire-pot. 

At  10  A.  M.  the  temperature  of  air 
at  each  outlet  pipe  was  taken  and  the 
outdoor  temperature  was  taken  again 
anrl  these  temperatures  were  recorded 
in  spaces  on  the  test  card  alongside 
of  those  taken  at  9.30  .\.  M.  These 
temperatures  were  taken  every  30 
min.  until  the  end  of  the  test  at  5 
P.   M. 
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At  lo  A.  ,M.  the  smoke-flue  tem- 
perature was  recorded,  and  was  re- 
corded every  hour  thereafter  until  S 
P.  M. 

At  10.30  A.  M.  the  ash-pit  door  of 
the  furnace  was  closed  and  the  draft 
door  set  open  at  the  first  notch.  The 
con(hlion  of  the  fire  was  noted  every 
hour,  and  at  2  P.M.  it  became  ap- 
parent that  the  coal  was  being  con- 
sumed a  trifle  too  rapidly.  The  draft 
door  was  closed,  and  at  4  P.  M.  the 
draft  door  was  again  opened  one 
notch.  At  5  I'.  M.  all  temperatures 
were  recorded,  the  anemometers  were 
stopped  and  the  fire  was  dumped.  The 
ashes,  cinders  and  burning  coals  were 
scraped  out  of  the  ash-pit  and 
weighed.  The  weight  of  this  residu- 
um was  (yo  lbs.  The  record  at  the  end 
of  the  test  was  substantially  as  fol- 
lows: 


5/'c  to  35%  increases  in  percentage  ef- 
ficiencies. 

The  rate  of  combustion  in  the  tests 
is  a  trifle  high  when  the  fire-pot  depth 
is  15  in.  or  over,  but  it  must  be  borne 
in  mind  that  only  the  larger-size  fur- 
naces have  such  deep  fire-pots.  In 
fire-pots  less  than  15  in.  deep  the  rate 
of  combustion  is  diminished  in  propor- 
tion. It  is  also  to  be  remembered  that 
the  furnaces  are  rated  on  the  basis  of 
the  Federal  system  of  heating,  in 
which  the  allowances  for  heat  losses 
are  very  high  to  cover  poor  building 
construction.  In  a  good  building  the 
furnace  will  carry  its  rated  load  on  a 
much  lower  rate  of  fuel  consumption 
than  was  required  of  it  in  the  tests. 

I^'inally.  it  should  be  Iwrne  in  mind 
that  the  average  rate  of  combustion 
(hiring  an  entire  heating  season  is  only 
about  one-half  the  combustion  rate  in 


SPECIMEN  FEDERAL  FLRXACE  LEAGUE  TEST  CARD  NO.  Z 

.Manufacturer,  Hot  Stlph  Heatek  Co. 
No.   S48.  .N'ame.  Hot  Stuff.  Station  No.   2. 

Pipe  Correction—  x  0.988. 
Fire-iKJt  capacity,  i.ltb  cu.  ft.  Coal  capacity,  241  lbs. 

\Voo<i  used,  24  lbs.  First  charKe  of  coal,  9fi  lbs.  Second  charge  of  coal,  145  lbs. 

Should  bum  in  8  hrs.  193  lbs.  coal.  Actually  burned  in  8  hrs.  210.5  lbs.  coal. 

Ob.«ervations 


Pipe  No.  1  Temp.  Dcr.  F.  . 
Pipe  No.  2  Temp..  Deg.  F. . 
Outdoor  Temp.,  Deg.  F. .  .  . 
Chimney  Temp..  Deg.  F. ... 


1 


149  1154  1232  |237  |2S1 

55  I   55  I   56  1    57  I    58 
. . .   340    . ..   660    ..  . 


6 

, 

8 

9 

10 

11  1  12 

13 

14 

.s 

16 

1256 

257 

256 

254(255 

229  227 

228 

209 

181 

160 

1261 

263 

263 

258  1257 

230  1229 

233 

215 

188 

164 

59 

60 

60 

61   62 

62  61 

60 

60 

59 

59 

640 

620 

600 

...  480 

440 

380 

1 

Aver- 
age 


220 

224 

59 

520 


Pipe  No.  1 — Anemomtter  C — rinish 2.227,742 

Area— 1.435  sq.  ft.-  Start 2,025,788 


Correction — x  1.08 


480) 


201,954(420 

2  correction 


422  ft.  per  min. 


PiF>e  No.  2 — Anemometer  D — Finish 2,275,906 

Area— 1.42  sq.  ft.— Start 2,087.371 


Correction — x  1.376 


480) 


188,535(393 

3  correction 


396  ft.  per  min. 
422  X   480    XI  .435X1.08  =  313,927  cu.  ft.  396  X   480    XI  .42  X  1  .376  =  371,401   cu.  ft. 

313.927  X. 0585  X    161    X  .238=  703,700   B.T.U.  371 ,401  X  .0581  X  165  X   .238=847,384   B.T.U. 

1.551,084  B.T.U.  X[(  .988  X193/210. 5) -4-9.324]=  1 ,409,158  B.T.U. 
1.409,158  B.T.U.H-8=176,145  B.T.U.  per  hr.  delivered  at  registers. 
176,145  B.T.U.  +  205i=2ll,374  B.T.U.  per  hr.  at  bonnet  of  furnace. 
Date  of  test.  May  9,  191 1.  Engineer  in  charge,  Wm.  F.  Colbert. 


TESTS     DETERMINED     MAXIMUM     CA- 
PACITY 

The  tests  as  conducted  are  max- 
imum-capacity tests,  not  efficiency 
tests.  On  the  furnaces  tested,  by 
varying  the  rate  of  combustion  to  pro- 
duce a  proper  ratio  between  the 
pounds  of  coal  burned  per  hour  and 
the  square  feet  of  heating  surfaces  in 
the   furnace  we   could   produce   from 


zero  weather,  which  means  that 
throughout  the  heating  season  a  fur- 
nace will  show  a  decided  increase  in 
heating  efficiency  over  that  obtained 
in  the  tests  conducted  in  the  basis  of 
zero  weather  heating  requirements. 

The  accuracy  of  the  method  of  test- 
ing and  of  the  results  obtained  can 
only  be  demonstrated  by  control  tests. 
The  official  tests  on  several  furnaces 
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have  l)een  repeated  from  time  to  time 
for  the  purpose  of  checking^  results 
and  demonstrating  the  accuracy  of  the 
method.  To  date  the  variation  in  final 
results  have  not  exceeded  .0063;  not- 
witlistanding  the  fact  that  the  tests 
liave  been  made  at  an  interval  of  ten 
days  or  more,  with  variations  of  near- 
ly 20"  in  outdoor  temperatures,  with 
variations  in  wind  velocities  and  with 


variatifins     in     rate     of     combustion 
amounting  to  3%. 

I  l>elieve  that  these  control  tests 
have  demonstrated  that  our  test  re- 
sults are  as  accurate  as  can  reasonably 
be  exi)ected  and  that  our  method  of 
testing  furnaces  produces  results  more 
accurate  than  those  heretofore  de- 
scribed in  the  literature  on  the  subject. 


A   J^etA}  "Bajt^  for   ^aitng   Hotise -Healing 

"Boilers* 


DEVELOPMENT    OF    A    FORMUL.\    WITH     THE     TERM     HORSEPOWER 

OF    HEATING     EFFECT 

By  Frank  L.  Busev 


AS     THE     UNIT 


For  small  medium-sized  heating 
installations,  steam  and  hot-water 
boilers  and  warm-air  furnaces  are 
used  for  the  same  class  of  work,  de- 
pending on  the  re<ptireme!its  and 
a\ailal)le  funds.  ICach  has  its  own 
ad\antages  and  its  own  advocates, 
so  there  should  be  some  c<)mmon  or 
comparable  basis  of  rating,  or  of 
making  a  comparison  of  the  results 
to  be  expected  from  the  various 
units.  This  rating  should  be  ex- 
pressed in  some  small  (|uantity.  in 
order  that  it  be  easily  handled  and 
comprehended.  It  should  be.  if  pos- 
sible, in  some  well-known  and  estab- 
lished term,  such  as  .American  So- 
ciety of  Mechanical  b.ngincers 
standard  horsepower,  universally 
used  in  referring  to  large  power  and 
heating  boilers.  Heating  installa- 
titnis  will  usually  range  between  2 
and  50  H.l\.  where  the  installation 
is  intended  strictly  for  heating  pur- 
poses. 

The  cpiestion  of  a  fair  and  proper 
rating  for  house-heating  apj)aratus 
has  often  been  discussed,  without 
definite  results,  and  the  need  of  a  so- 
lution to  the  problem  is  sorely  felt 
by  all  who  come  in  contact  with  the 
boiler  and  furnace  business.  Some 
manufacturers  are  e(|ui])ped  to  test 
their  1ioilers  projierlv.  and  so  arrive 
at  a  fairlv  accurate  determination  of 


♦Presented  at  the  semi-annual  mectinR  of  The 
American  Society  of  Heatins;  and  Ventilating  En- 
gineers. ChicaRo.  July  6-8.  191 1. 


what  performance  their  ])roduct  is 
capable.  (  )n  the  other  hand,  a  con- 
siderable  nmnber  of  builders  have 
no  ade(|uale  means  of  conducting 
tests  and  would  be  unable  to  inter- 
pret the  results  in  case  such  tests 
were  maile.  These  are  the  jjarties 
who  are  guilty  of  placing  apparatus 
on  the  market  which  has  a  cata- 
logue rating  of  two  to  three  times 
what  can  be  developed  under  nor- 
mal working  conditions.  .As  a  result, 
the  business  is  in  an  unsatisfactory 
state  as  regards  ratings,  and  the 
crying  need  of  the  trade  is  for  some 
uniform  svstem  whereby  the  heat- 
ing canacities  of  the  various  types 
of  boilers  and  furnaces  may  be 
closely  approximated  from  the  de- 
sign and  dimensions  of  the  unit  un- 
der consideration. 

-An  appreciation  of  this  need  has 
led  the  writer  to  turn  his  attention 
to  the  rating  (piestion.  with  the  re- 
sult that  a  number  of  interesting 
conclusions  have  been  derived. 
These  results  will  be  presented 
herewith,  together  with  the  methods 
by  which  they  were  obtained.  .A 
study  was  made  of  several  luniflrcd 
tests  macle  by  the  University  of 
Illinois  Engineering  Kxj^eriment 
-Station  on  various  types  and  sizes 
of  small  boilers  and  furnaces,  and 
also  of  tests  made  on  other  and 
larger  units,  the  results  of  which 
could  be  relied  upon. 
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The  practice  of  using  lo  or  12  sq. 
ft.  of  heating  surface  in  a  boiler  as 
equivalent  to  i  H.P.  is  hardly  war- 
ranted in  house-heating  boiler  work, 
since  the  rate  of  combustion,  ratio 
of  heating  surface  to  grate  area  and 
consequent  variation  in  efficiency 
may  invalidate  such  a  system.  As  a 
matter  of  fact,  the  amount  of  surface 
required  may  vary  anywhere  from  5 
to  50  sq.  ft.  ])cr  horsepower,  de- 
pending on  the  conditions  men- 
ti(jnetl. 

HORSEPOWER  AS  THE  UNIT  OF  HE.\T- 
ING  EFFECT 

\'arious  combinations  were  tried 
anil  discarded,  and  it  wa>-  tuiallv  de- 


livered per  hour  to  the  air.  This  in 
turn  divided  by  33,479  gives  the 
horsepower  developed  by  the  fur- 
naces. 

GRATE  AREA  AND  RATE  OF  COMBUSTION 

Having  determined  the  total  horse- 
power developed  by  the  various 
units  tested,  the  next  step  was  to 
find  some  dimension,  relation,  or 
ratio  to  which  the  horsepower  de- 
veloped could  be  referred,  and  so 
obtain  a  unit  to  which  the  horse- 
power would  bear  some  definite  re- 
lation. It  was  found  that  the  horse- 
power developed  upon  each  square 
foot  of  grate  by  i  lb.  of  dry  fuel 
linriK-rl  |)cr  hour  on  each  scpiare  foot 
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FIG.    1.     RELATION    OF   HORSE  POWER  CONSTANT  TO   RATE  OF  COMBUSTION 


cided  to  use  the  term  horsepower 
as  the  unit  of  heating  effect,  as  ap- 
plicable to  both  steam  boilers  and 
warm-air  heaters.  Taking  the  A.  S. 
M.  E.  standard  of  34.5  lbs.  of  water 
evaporated  per  hour  from  and  at 
212°  F.  as  equivalent  to  i  B.H.P..  we 
have  34.5x970.4  =  33.479  B.T.U.  as 
also  equal  to  i  H.P.  In  the  case  of 
the  boilers,  the  equivalent  evapora- 
tion from  and  at  212°  F.  per  hour 
divided  by  34.5  gives  the  horsepow- 
er developed.  With  the  warm-air 
furnaces  the  pounds  of  air  heated 
per  hour  multiplied  by  the  rise  in 
temperature  and  the  sp^ecific  heat  of 
air,  gives  the  number  of  B.T.U.  de- 


of  grate  surface  was  remarkably 
constant.  This  is  true  for  any  one 
boiler  or  furnace  when  burning  dry 
coal  per  square  foot  of  grate  per 
hour  between  the  limits  of  4  to  8 
lbs.  for  small  units  and  5  to  10  lbs. 
for  the  larger  units,  and  when  using 
coals  of  a  similar  quality.  This  is 
shown  very  clearly  in  Figs,  i  and  2  for 
two  separate  units,  each  using  two 
classes  of  fuel.  This  value,  termed 
a  horsepower  constant,  and  desig- 
nated by  the  letter  K,  was  obtained 
for  each  test  anah'zed,  by  dividing 
the  horsepower  developed  by  the 
grate  area,  and  this  quantity  in  turn 
bv  the   rate   of  combustion.      Since 
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frequent  reference  will  be  made  to 
the  grate  area  and  the  rate  of  com- 
bustion f(jr  any  one  heating  unit, 
these  terms  will  be  designated  by 
the  letters  G  and  F,  respectively. 
di:kimti-:  ki:r,ATiox  bf.tvvei:n  k  and  r 
While  K  was  constant  for  any  one 
unit  and  for  similar  (|uality  of 
coal,  yet  diti'erent  units  gave  differ- 
ent values  i»f  K.  It  was  found  that 
the  higher  values  of  K  were  ob- 
tained from  units  having  a  greater 
lunnber  of  S(|uare  feet  of  heating 
surface  for  each  s(|uare  foot  of  grate, 
this  number  being  the  ratio  of  the 
total  square  feet  of  heating  surface 


was  fouml  to  be  independent  of  the 
size  <»f  the  unit  tested,  inasmuch  as 
increase  in  size  actually  accompanied 
by  the  increasing  value  of  R.  This 
accounts  for  the  higher  efficiencies 
obtained  from  large  units. 

It  is  well  to  know  that  the  use  of 
\arious  grades  (jf  coal  results  in 
ditTerent  efficiencies  in  the  same  unit. 
I'>om  a  study  of  the  tests  made  it 
was  found  that  the  coals  used  could 
be  divided  into  three  general  classes, 
designated  as  classes  A.  IJ  and  C. 
Class  .\  includes  anthracite. coke  and 
semi-bituminous  coals.  Class  P>  in- 
cludes   good    grades   of   bituminous 


0.UO 


lojuo 


oau) 


o 

X 


0100 


OXM 


1184  6<7t) 

POUNDS  or  OHV  COAL  BUHNEO  PtO  nUAIC  FOOT  OF  OIUTt  SURritCt  PC  B  MOUH. 
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to  the  S(|uarc  feet  of  grate.  This 
ratio  will  be  designated  by  the  let- 
ter R.  I'^or  a  similar  (piality  of  coal, 
the  values  of  K  from  the  ditTerent 
units  were  then  plotted  to  the  cor- 
responding values  of  R.  as  shown  in 
Fig.  3.  It  is  seen  that  there  exists 
a  \ery  definite  relation  between  the 
values  of  K  and  R. 

This  relation  appears  reasonable, 
for.  other  conditions  being  equal, 
higher  efficiencies  will  be  obtained 
with  higher  values  of  R.  Thus  in 
practice  it  is  customary  to  use  ad- 
ditional sections,  resulting  in  higher 
values  of  R.  and  also  greater  capac- 
ity.    The  relation  between  K  and  R 


coal,  such  as  is  mined  in  W  illiam- 
son.  Franklin  and  Saline  counties  of 
the  southern  District  of  Illinois. 
Class  C  includes  the  poorer  grades 
of  bituminous  coals.  W'e  have  al- 
ready seen  that  when  using  any  one 
class  of  a  coal  a  definite  relation  ex- 
ists between  K  and  R.  Although 
different  values  of  K  are  obtained 
when. using  the  different  classes  of 
coal,  yet  each  class  has  its  own  defi- 
nite relation  between  K  and  R. 
This  is  well  illustrated  in  Fig.  3, 
where  the  three  curves  refer  to  the 
different  classes  of  fuel. 

COAL   ANALYSES 

Table  4  shows  the  average  proxi- 
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TABLE  4 

AVERAGE    PROXIMATE    ANALYSIS    OF    FUELS    USED,    FUEL    AS    FIRED 


Fixed 

Carbon 

Percent. 

Volatile 
Percent. 

Moisture 
Percent. 

Ash 
Percent. 

Sulphur 
Percent. 

B.T  U. 
Per  Lb. 

Class  A — Anthracite 

78.25 
80.50 
74.57 

7.13 

3.26 

18.79 

3.49 
6.30 
1.49 

11.15 
9.94 
5.15 

1.30 
0.90 
0.74 

12820 

Coke 

12015 

Semi-Bituminous.. . . 

14780 

Class  B — Bituminous 

49.07 

34.91 

6.84 

9.19 

1.82 

12250 

Class  C — Bituminous..'. 

41.59 

38.05 

10.79 

9.57 

2.97 

11340 

mate  analyses  of  the  three  classes  of 
coals  as  they  were  used  during 
these  tests.  The  term  "good"  or 
"poor,"  as  here  used,  refers  to  the 
performance  of  the  coal  when  used 
in  small  house  heating  units  and  not 
for  large  power  boilers.  The  com- 
paratively low  furnace  temperatures 
attained  in  the  smaller  furnaces 
make  it  imjjossible  to  burn  com- 
I)lctoly  the  excessive  amounts  of 
volatile    matter    contained    in    these 


greater  value  of  R  than  is  used  with 
steam  and  hot  water  boilers.  This 
is  on  account  of  the  fact  that  more 
heat  can  be  transmitted  through 
one  square  foot  of  heating  surface 
to  water  than  to  air.  Tests  show  that 
in  warm-air  furnaces  R  must  be  from 
two  to  three  times  as  large  as  in 
boilers  to  give  the  same  efficiency, 
and  correspond  very  closely  with 
practice. 

.As  a  result  of  these  facts,  K  does 
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RELATION  OF  HORSE  POWER  CONSTANT  TO  RATIO  OF  HEATING  SURFACE 

TO  GRATE  AREA 


coals  designated  as  "poor  bitumin- 
ous." For  this  reason  they  soot  up 
the  flues  and  cut  down  the  efficiency. 

DIFFERENCE   IX   EFFICIENCY   OF   BOILER 

It  is  customary  in  order  to  get 
the  -same  heating  effect  to  build 
warm-air    furnaces    with     a     much 


not  bear  the  same  relation  to  R  in 
furnaces  as  in  boilers,  due  to  the 
greater  value  of  R  necessary  in 
furnaces  to  obtain  the  same  value  of 
K.  It  follows  that  the  relation  of 
K  to  R  varies,  not  only  with  the 
different    class    of    fuels    used,    but 
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with   the   different   type   of   heating 
unit,  being  clearly  shown  in  Fig.  3. 

Fig.  3  shows  the  relation  between 
the  horsepower  constant  K  and  the 
ratio  of  total  heating  surface  to  grate 
area  R.  The  general  relation 
of  the  curves  A,  B  and  C  for  fur- 
naces and  curves  B  and  C  for 
boilers  is  seen  to  be  very  similar, 
the  better  fuels  giving  the  higher 
efificiencies.  This  difference  increases 
slightly  as  the  value  of  R  increases. 
An  increase  in  the  value  of  R  is  ac- 
complished by  an  increase  in  the 
value  of  K  only  in  so  far  as  the 
value  of  R  is  confined  to  the  limits 
founrl  in  practice. 

These  limiting  values  of  R  for 
boilers  in  which  this  relation  was 
found  to  hold  are  between  8  and  15. 
This  range  for  furnaces,  however, 
is  from  15  to  3S.  It  is  (|uile  prob- 
able that  the  higher  value  of  13  set 
for  R  in  the  case  of  boilers  can  be 
increased  to  20  or  e\cn  above,  but 
it    was    impossible    to    obtain    sufti- 


Icss  difficulty  is  experienced  with 
soot  deposits.  If  the  ratio  of  heat- 
ing surface  to  grate  could  be  in- 
creased, and  at  the  same  time  the 
gas  i)assagcs  kept  of  ample  size, 
curves  B  and  C  would  no  doubt 
tend  to  assume  an  inclination  more 
nearly  like  that  of  curve  :\. 

It  is  evident  that  an  increase  in 
the  radiating  surface  of  boilers  is 
productive  of  greater  gain  in  effi- 
ciency when  using  Class  A  fuels 
rather  than  the  ordinary  bituminous 
cecals.  \\  ith  boilers  having  a  low 
\alue  of  R  good  grade  of  bitumin- 
ous coal  may  be  expected  to  give  as 
good  results  as  are  to  be  obtained 
with  anthracite  or  eastern  semi-bi- 
luminous  coals. 

Having  found  that  the  values  in 
iig.  3  can  be  represented  by  straight 
lines  within  the  limits  of  the  tests 
used,  the  next  step  was  to  derive  a 
formula  and  determine  the  proper 
constants  ai)plicablc  to  the  \arious 
sets  <  if  <'i  iiiilit ic  ptis. 


Let  G  =  Area  of  grate  surface  in  sq.  ft. 

F=  Pounds  of  dry  fuel  burned  jK^r  sq.  ft.  of  grate  surface  i>er  hour. 
R  =  Ratio  of  total  heating  surface  to  grate  area. 

K=  Horsepower  constant  =  h.j).  developed   y>er  sq.  ft.  of  grate.Jper^lb.  of  dry 
tuel  burned  i)er  .sf|.  ft.  of  grate  per  hour. 
H.P.  =  Total  horsepower  tleveloped. 
C,  and  Cj  =  Constants  for  any  one  set  of  conditions. 

cient  data  to  prove  absolutely  this 
point.  Xevertheless  the  indications 
are    that    this    is    the    case.      There 


would  eventually  come  a  point 
where  the  temperature  of  the  flue 
gases  would  be  reduced  to  so  nearly 
the  temperature  of  the  surrounding 
water  or  air  that  no  further  gain 
woidd  be  effected  1)\  increasing  the 
radiating  surface. 

Curve  A,  in  the  case  of  the  boil- 
ers, shows  a  much  greater  differ- 
ence in  favor  of  the  high  carbon 
over  the  bituminous  coals  as  the 
radiating  surface  increased.  This 
difference  is  probablv  due  to  the 
comparatively  restricted  flue  pas- 
sages as  ordinarily  used  in  steam 
and  hot  water  boilers,  in  which 
the  soot  from  the  bituminous  soals 
tends  to  deposit  and  so  cut  down 
the  efficiency.  In  warm-air  heat- 
ers the  radiator  is  usually  made 
of     such     ample     proportions     that 


It  will  be  noticed  that  the  average 
deviation  of  the  points  from  the 
lines  as  drawn  is  less  than  3%,  and 
that  the  maximum  deviation  is 
7.5%.  This  shows  Ik>w  closely  act- 
ual performance,  as  shown  by  a 
studv  of  several  hun<lre<l  tests,  may 
be  approxiiuated  by  the  use  f)f  the 
formuli-e  and  constants  given  in 
Table  T. 

Then  these  lines  arc  represented 
bv  a  foriuula  of  a  form 

K  —  C,R  -I-  C, 
In  this  formula  C,  and  C,  have  defi- 
nite values  for  any  one  set  of  con- 
ditions— that  is.  for  one  type  of 
heating  unit  in  various  sizes,  when 
using  one  class  of  coal. 

The  various  sets  of  values  for  d 
and  Cj  have  been  carefully  deter- 
mined and  are  tabulated  in  Table  r. 
Thus  the  formula  for  warm-air  heat- 
ers for  a  fuel  in  class  .\  becomes 
K  =  0.0037R  -f  o.  1 1 2 
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TABLE   1 

VALUES    OF    C,    AND    C,    FOR    THE    FORMULA    K  =  C,R  +  Cj 


Fuel 

c, 

c, 

Steam  Boilers 

[Class  A — Anthracite,  Semi-Bituminous,  Coke.. 
i       "       B — Good  Grrade  Bituminous 

0.0150 
0.0052 
0.0041 

0.046 
0.  135 

[     "      C — Poor  Grade  Bituminous. .  . 

0.126 

AVarm-Air  l^patprs 

f  Class  A — Anthracite,  Semi-Bituminous,  Coke. . 
R — Good  Grade  Bituminous       

0.1K)37 

0.002 

0.0020 

0.112 
0.110 

"       i\ — Poor  Cirade  Hiliiniinous      

0. 101 

For  any  unit  under  consideration 
this  formula  gives  us  the  vahie  of 
K,  or  the  liorsepower  that  is  devel- 
oped on  each  square  foot  of  grate 
surface  by  each  pound  of  fuel 
burned  per  square  foot  of  grate  per 
hour.  Knowing  K,  the  grate  area, 
and  the  most  desirable  rate  of  com- 
bustion, the  total  Iiorsepuwer  devel- 
oped can  be  readily  determined  by 
the  formula 

II. P.  =  KX  G  X  F 

The  A.  S.  M.  E.  standard  of  34.5 
lbs.  of  water  evap<»rated  as  one 
horsepower  was  used,  hence  i  11. P. 
=:  33,4/9  r>.'r.l\  This  in  turn  di- 
vided by  250  gives  the  number  of 
square  feet  of  direct  radiating  sur- 
face carried — taking  the  standard  of 
250  B.T.L'.  emitted  ]jer  s(|uare  foot 
per  hour.  W  ith  warm-air  furnaces 
the  B.T.L'.  delivered  to  the  air  per 
hour  divided  by  i.433^>  Hhe  heat  re- 
quired to  raise  i  cu.  ft.  of  air  from 
zero  to  70°  V. 

As  previously  exjjlained,  the  value 
of  K.  of  the  15.  r.U..  or  of  the  heat- 
ing effect,  as  given  in  Tables  2  and 
3,  when  multii)lied  by  G  and  F  give 
the  total  horsepower  develoi)ed. 
total  R.T.U  delivered,  or  total  heat- 
ing efTect,  imder  the  conditions  as- 
sumed. Fig.  4  for  l)oilers  and  Fig. 
5  for  furnaces  have  been  drawn  to 
show  more  clearly  the  effect  of  the 
various  combinations  of  the  factors 
already  discussed.  From  these  fig- 
ures can  be  readily  traced  the  entire 
course  from  heat  unit  to  the  horse- 
power developed  for  any  set  of  con- 
ditions. 

HOW    TO    I'SE    Cn.\RTS 

Referring  to  Fig.  4  let  us  as- 
sume a  boiler  with  a  value  of  R=r 


12.5,  a  grate  area  of  Csq.ft.  anda  rate 
of  combustion  of  F=:6  lbs.  Then,  if 
we  are  to  use  anthracite,  we  will 
follow  the  vertical  line  upward  from 
the  point  where  R=:i2.5  until  we  in- 
tersect the  line  A.  From  this  inter- 
section we  follow  the  horizontal 
line  to  the  left  through  the  point  K 
=0.235  i'"til  we  intersect  the  line  C] 
=6.  From  this  point  we  trace  the 
vertical  line  upward  until  we  reach 
the  line  I''=6.  FolK)wing  the  hori- 
zontal line  to  the  right  from  this 
point  it  is  seen  that  under  these  con- 
<litions  the  horse|)ower  developed  is 
S.5.  (  )!i  tracing  it  farther  to  the 
right  until  we  intersect  the  diagonal 
line,  then  dropping  downward  on 
the  vertical  line  we  find  the  ecpiiva- 
lent  heating  surface  served  to  be 
1. 1 50  sq.  ft. 

In  the  same  manner  for  warm-air 
furnaces  on  I'ig.  5.  the  values  can 
be  traced  as  shown.  I'rrmi  R=r2S, 
fuel  n.  i\=7,  F=6.  to  7.8  H.P.  or 'a 
heating  effect  of  180,000  cu.  ft.  of  air 
warmed  per  hour  from  zero  to  70° 
F.  This  operation  can  be  reversed, 
with  either  J-ig.  4  or  5.  thus  work- 
ing from  the  amount  of  heat  needed 
back  to  the  imit  to  be  selected. 

CONCLUSIONS 

(a)  Any  basis  of  rating  selected 
for  heating  installations  should  be 
equally  applicable  to  steam  and  hot 
water  boilers  and  to  warm-air  fur- 
naces, as  they  are  used  for  similar 
requirements.    • 

(b)  A  unit  of  rating  should  be  of 
such  a  character  that  it  may  be  easi- 
ly expressed  and  comprehended,  of 
some  standard  form  that  may  be 
compared  to  that  used  for  power 
boiler  rating. 
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lABLE  2— VALUES   OF    HORSE-POWER   CONSTANT    A'    FOR    VARIOUS   VALUES 

OF    RATIO    R,   STEAM    BOILERS 


(c)  The  term  horsepower  as  used 
in  the  A.  S.  M.  1^.  ratinj^  for  power 
boilers  is  a  measure  of  heat  deliv- 
ered, is  a])plical)le  to  hntli  boilers 
and  furnaces,  and  fulrtlls  better  than 
any  other  term  the  above  recpiirc- 
ments. 

(d)  The  heat  j^enerated,  or  the 
power  developetl.  on  each  square 
foot  of  grate  l)y  the  combustion  of 
I  lb.  of  fuel  on  that  square  foot  of 
gfrate.  has  been  found  to  be  practi- 


cally a  constant,  under  the  condi- 
tions as  already  outlined.  This  is 
true  of  both  boilers  and  furnaces. 

(e)  Thi->  constant  bears  a  definite 
relation  to  the  size  of  the  heating 
unit,  as  expressed  by  the  ratio  of  its 
total  heating  surface  to  grate  area, 
r.ased  on  the  results  of  actual  tests, 
this  relation  can  be  expressed  by  a 
simple  formula  and  the  above  con- 
stant determined  for  different  units 
and  sets  of  conditions. 


TABLE  3.— VALUES  OF   HORSE-POWER   CONSTANT    K    FOR   VARIOUS   VALUES 
OF    RATIO    ft,    WARM    AIR    HEATERS 


Fuel  A 

Fuel  B 

Fdel  C 

ft 

Equiva- 

Equiva- 

Equiva- 

Ratio  of 

lent 

ent 

K 

ent 

Total 

K 

B.t.u. 

Cu.  Ft. 

1        ^ 

B.i.u. 

Cu.  Ft. 

B.t.u. 

Cu.  Ft. 

Heating 

per  Hour 

of  Air 

1 

per  Hour 

of  Air 

per  Hour 

of  Air 

Surface 

Horse 

Deliv- 

Heated 

Horse 

Deliv- 

Heated 

Horse 

Deliv- 

Heated 

to 

Power 

ered  to 

per  Hour 

Power 

ered  to 

per  Hour 

Power 

ered  to 

per  Hr. 

Grate 

Constant 

the  Air 

from  0° 

,  Constant 

the  Air 

from  0" 

Constant 

the  Air 

from   0° 

Area 

1 

to  70°F 

1 

to  70»F 

to70»F 

15  to   1 

0.168 

5610 

3906 

0  151 

5040 

3511 

0.131 

4385 

3054 

16     •• 

0.171 

5730 

3993 

0.153 

5130 

3573 

0  133 

4455 

3103 

17     " 

0.175 

5855 

4078 

0  156 

5220 

3636 

0.135 

4520 

3148 

18     •• 

0.179 

5980 

4165 

0   159 

5310 

3699 

0.137 

4585 

3194 

19     " 

0  182 

6105 

4251 

0.161 

5400 

3761 

0.139 

4655 

3243 

20     •• 

0.186 

6225 

4338 

0  164 

5490 

3824 

0.141 

4720 

3288 

21     •' 

0.190 

6350 

4424 

0   167 

5580 

3887 

0  143 

4785 

3333 

22     '• 

0  193 

6475 

4510 

0.169 

5670 

3950 

0.145 

4855 

3382 

23     '• 

0  197 

6600 

4597 

0.172 

5760 

4012 

0.147 

4920 

3427 

24     •' 

0.201 

6725 

4683 

0  175 

5850 

4075 

0  149 

4990 

3476 

25     •' 

0.205 

6845 

4769 

0.178 

5940 

4138 

0.151 

5055 

3521 

26     •• 

0.208 

6970 

4855 

0.180 

6035 

4204 

0.153 

5120 

3566 

27     •' 

0.212 

7095 

4942 

0.183 

6125 

4266 

0.155 

5190 

3615 

28     " 

0.216 

7220 

5028 

0  186 

6215 

4329 

0.157 

5255 

3660 

29     " 

0.219 

7340 

5114 

0  188 

6305 

4392 

0.159 

5325 

3709 

30     '• 

0  223 

7465 

5201 

0.191 

6395 

4455     1 

0.161 

5390 

3754 

31     " 

0.227 

7590 

5287 

0.194 

6485 

4517 

0.163 

5455 

3800 

32     " 

0.230 

7715 

5373 

0.196 

6575 

4580 

0.165 

5525 

3849 

33     " 

0.234 

7835 

5459 

0.199 

6665 

4643 

0.167 

5590 

3894 

34     " 

0.238 

7960 

5545 

0.202 

6755 

4705 

0.169 

5660 

3943 

35     " 

0  242 

8085 

5632 

0.205 

6845 

4768 

0.171 

6725 

3988 

36     '■ 

0  246 

8210 

5718 

0  208 

6935 

4831 

0  173 

5795 

4034 
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(f)  The  difference  between  the 
horsepower  developed  by  actual  test 
and  that  calculated  by  the  use  of 
this  formula  is  comparatively  slight. 
The  calculated  horsepower  may  be 
used  in  connection  with  the  ordin- 
ary heating  job,  with  entire  satis- 
faction. 


(g)  The  use  of  the  diagrams  Figs. 
4  and  5  will  expedite  the  work  of 
calculation,  and  for  any  ordinary 
case  is  sufficiently  accurate.  Where 
greater  accuracy  is  desired  the  for- 
mula and  the  values  of  C,  and  C, 
from  Table  1   mav  be  used. 


SSSI  ©  MirtbE^ 
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Semi' Annual  Meetings  Chicago,  July  6-8,   1911 

Alter  providing  a  three-day  hot 
spell  of  record-breaking  intensity, 
the  Chicago  weather  man,  scenting 
the  approaching  heating  engineers 
from  afar,  discreetly  changetl  his 
tactics  and  served  a  brand  of  weath- 
er for  their  mid-summer  meeting 
that  approached  the  ideal.  Pre- 
pared to  withstand  the  city's  heat 
as  best  might  be,  arrangements  had 
been  made  to  hold  the  professional 
sessions  on  the  nineteenth  floor  of 
the  La  Salle  Hotel.  Here  with  two 
sides  exposed  to  the  lake,  it  was 
hoped  that  some  relief  would  be  of- 
fered by  the  lake  breezes.  .\s  it 
turned  out,  the  opening  session  was 
called  to  order  with  a  miniature 
gale  sweeping  through  the  assem- 
bly room,  actually  compelling  the 
closing  of  the  French  windows  on 
both  exposed  sides. 

Under  these  delightful  weather 
conditions,  which  continued  through- 
out the  meeting,  a  i)rogramme  of 
unusual  ^•ar^ety  and  interest  was 
successfully  carried  out.  The  reg- 
istered attendance  was  107. 

MORNING  SESSION,   JULY  6 

The  first  session  was  opened  with 
the  president,  Reginald  Pelham  Bol- 
ton, in  the  chair.  George  Mehriiig, 
of  the  Illinois  Chapter,  welcomed 
the  society  to  Chicago,  paying  a 
glowing  tribute  to  the  influence  of 
the  visiting  members  in  dispelling 
the  citv's  heat  wave. 

Mr.  Mehring  was  followed  hv  T-  F. 


\\  ing.  ui  the  L-hicago  .\>>ocialion 
of  Commerce,  who  extended  a  wel- 
come on  behalf  of  his  association. 

President  R.  P.  Bolton  then  pre- 
>enle(l  his  address  which  was  a  de- 
cided departure  from  the  customary 
iy|)e  oi  address,  being  in  the  form 
of  a  study  of  the  effects  upon  the 
climatic  conditions  of  Xew  York 
City  by  the  vast  (|uantity  of  heat 
emanating  from  its  industries  and 
from  the  heating  of  its  buildings. 

-Mr.  Bolton  showed  that  the  oc- 
currences of  zero  temperature  and 
below  in  Xew  York  City  are  be- 
coming rare  and,  at  the  same  time, 
the  precipitation  during  the  winter 
months  is  also  falling  (jff.  He  cited 
the  fact  that  the  amount  of  coal 
consumed  in  190)  for  the  genera- 
tion of  power  for  transit  purposes 
was  I.34.3-573  tons.  During  the 
.same  period  the  electrical  lighting 
companies  consumed  884.757.  These 
two  items,  together  with  the 
amounts  of  coal  used  for  the  pro- 
duction of  gas.  in  breweries,  in  pri- 
vate power  plants,  in  domestic  plants 
and  in  ri\er  tugs  and  vessels,  to- 
gether with  the  amount  of  oil  con- 
sumed. 137.000  gals,  per  year,  brings 
the  .  total  annual  consumption  of 
coal  or  its  equivalent  to  a  total  of 
18.050.000  net  tons,  or  enough  to 
add  3/<2°  F.  to  the  temperature  of 
the  atmosphere,  one-half  mile  in 
height,  over  an  area  <if  130  square 
miles,  covering  the  principal  por- 
tions of  the  citv. 
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The  effect  of  this  addition  to  the 
heat  of  the  atmosphere  on  decreas- 
ing the  i)recipitation  was  explained 
by  Mr.  Bolton  on  the  g^round  that 
this  increase  in  the  temperature 
would  add  about  3j/2%  to  the  mois- 
ture al)sorbin,i(  capacity  of  the 
atuiosjjherc.  ^Ir.  Bolton  attributed 
the  foggy  condition  in  and  about 
London   to  this  cause. 

In  ref)()rting  the  work  of  the  Il- 
linois Chapter,  Samuel  R.  Lewis, 
referred  to  the  critical  illness  of 
James  .Mackay,  one  of  its  most 
prominent  members,  and  at  his 
suggestion  a  resolution  was  passed 
extending  the  greetings  and  good 
will  of  the  society  to  Mr.   Mackay. 

I'rof.  James  D.  Hoffman,  general 
chairman  of  the  C"(jmpulsory  Leg- 
islation Connnittee.  told  of  the  new 
ventilatittn  laws  passed  in  Indiana. 
Kansas  and  Xorth  Dakota,  which 
ha\  e  been  ]iublished  in  these  col- 
umns. He  also  told  of  the  prog- 
ress of  similar  bills  in  Xew  York 
(for  factories),  Massachusetts,  Ne- 
braska  and    W  isconsin. 

Prof.  Hoffman  expressed  an  opin- 
ion that  was  warmly  endorsed 
by  other  speakers  that  the  com- 
mittee should  draw  up  a  so-called 
ideal  \entilation  law,  to  be  known 
as  the  "standard"  ventilation  law. 
With  such  a  basis  to  work  on, 
the  various  state  committees  could 
then  proceed  to  incorporate  as  many 
of  these  features  in  their  proposed 
legislation  as  was  found  practicable. 

Mr.  Theodore  W'einshank  told 
how  the  Indiana  ventilation  law 
was  modified,  before  passage,  by 
the  elimination  of  one  word,  "only." 
The  original  bill  read,  "no  school- 
house  to  be  heated  by  direct  radia- 
tion only."  By  leaving  out  this 
word,  said  Mr.  Weinshank.  the  use 
of  direct  or  direct-indirect  heating 
system  is  prohibited  in  school- 
houses  in   Indiana. 

Mr.  A.  S.  Armagnac  called  at- 
tention to  the  fact  that  in  Ohio  a 
building  code,  recently  enacted,  con- 
tained a  reference  to  the  ventilating 
of  theatres  and  similar  places  of  as- 
sembly, the  code  providing  that 
sncli     buildings     shall     be     supplied 


with  at  least  1,200  cu.  ft.  of  fresh 
air  per  occupant  per  hour. 

Reporting  for  the  Committee  on 
Heating  Guarantees,  Mr.  W.  M. 
Mackay  read  a  number  of  letters 
favoring  the  proposition  that  the 
designing  engineer  should  guaran- 
tee his  designs  and  that  the  con- 
tractor can  only  be  rightly  held  for 
the  proper  installation  and  for  the 
materials,  that  is,  for  the  complete 
])erformance  of  his  contract.  This 
\iew.  said  Mr.  Mackay,  was  one 
which  he  also  shared. 

This  (lis])osed  of  the  committee 
reports  and  the  first  paper  on  the 
programme  was  then  presented,  en- 
titled "Free  Engineering,"  by  Perry 
West  and  George  W.  Knight.  This 
paper  was  read  by  Prof.  J.  D.  Hoff- 
man. 

In  discussing  this  paper  Mr.  J.  H. 
Davis  called  attention  to  the  fact 
that  vacuum  heating  systems  were 
for  a  long  time  not  acceptable  to 
heating  engineers  until  the  manu- 
facturers guaranteed  their  plants. 
The  same  condition  existed  with  re- 
spect to  blower  manufacturers. 

Topical  discussion  then  followed 
on  the  "operation  and  care  of  heat- 
ing and  ventilating  apparatus"  and 
on  the  "reluctance  to  divulge  al- 
leged secrets  in  relation  to  engi- 
neering practice." 

.Mr.  Normal  L.  Patterson  stated 
that  in  Chicago  operating  engineers 
were  under  the  local  civil  service 
and  that  their  efficiency  in  handling 
their  apparatus  was  one  of  the  prin- 
cipal points  considered  in  tlieir  j)ro- 
motion.  Cook  County,  he  said,  has 
instituted  a  similar  system  of  civil 
service. 

AFTERNOON    SESSION,    JUNE   6 

The  afternoon  session  was  opened 
with  the  reading  of  a  paper  by  Paul 
P.  Bird  on  "Some  Phases  of  Smoke 
Prevention."  This  was  followed  by 
a  much-discussed  paper  by  Frank  L. 
Busey,  of  the  University  of  Illinois 
Experiment  Station,  on  "New  Basis 
for  Rating  House  Heating  Boilers 
and  Furnaces."  (Mr.  Busey's  pa- 
per is  published  on  another  page  of 
this  issue.)  A  third  paper  read  at 
this  session  was  presented  by  A.  W. 
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Glessner,   entitled.   "Tests   on    Uuuble 
Wall  Warm  Air  Furnace  Pipinp^." 

The  remainder  of  the  session  was 
taken   up  with  topical  discussion. 

.MORNING   SESSION,    JULY    7 

Friday  morning's  programme  in- 
cluded a  pai)er  by  Samuel  R.  Lewis 
on  "Heating  and  Ventilating  High 
School  Buildings  in  Decatur,  111.." 
and  a  paper  by  D.  M.  Quay,  on 
"Ventilation  of  the  Macv  Store. 
New  York."  A  paper  by  \V.  Thorn 
was  also  read  on  "Street  Car  \'en- 
tilation."  Xumemus  given  topics 
were  also  discussed,  the  meeting 
coming  to  final  adjournment  at 
noon. 

The  tojidwing  were  i>resent  and 
registered : 

MCMBKRS     AND    Cl'ESTS 

Rcginaia    rclli.tm    Ilnlton.    New    York. 

lohii    K.    .Mliii,    Ami    .\rbor.    Mich. 

\V.    W  .    .Maci.n,    l!r..oklyn.  N.   Y. 

Jas.   11.    Davis,  Chicago. 

.\.   S.   ArniaKiiac,   New    N'ork. 

W.    M.    .M.ickay,    New   York. 

W.    II.    Johii.soM,    lt)clianapolis. 

J_.    D.    HotTman.    I.afnyrttr,    Ind. 

I'^mnions    Collins,    CliicaRo. 

H.    K.    Kabir.   I.afay.ttc.    Iiul. 

Thomas    Tail.    .Moliiir.    III. 

Or.    E.    von    Kehni.    ChicaRo. 

I..    C.    Soule.    Chicajjo. 

l-'rank    I..    Hiisey.    (  hicago. 

John    I).   Small,   Chicago. 

N.    I.,.    I'attcrson.    Chicago. 

.\.    \V.    Ctlessncr.   IMiicago. 

Hen   Cones.    Imliananolis. 

lohn    F.   Hale.   Canuli-n,   N.   J. 

\\'m.    lironnugh,    Chicago. 

S.    R.    I.fwis.    Chicago. 

William    Ritchie,    New    York. 

A.    C.    lUinlick.    Seattle,    Wash. 

O.   Monctt,   Chicago. 

Chas.    K.    XN'arsop.    Chicago. 

A.    G.    Cripps,    .\kron,    O. 

George    Mchring.   Chicago. 

Kugcne   Hrailley,   St.   Louis. 

Geo.    II.    KaufTman.    Chicago. 

Robert    L.    CtifTonl,    Chicago. 

F.    \'an    Inwagcn,    Chicago. 

R.   TV    Hay  ward,   Chicago. 

R.   Natkin,    Chicago. 

Harry  de   Toannis.   Chicago. 

Geo.   W.   Wood.   Chicago. 

T.    P.    Morley,   Chicago. 

Theodore    Wcinshank.    Indianapolis. 

Mrs.    Theodore    Wcinshank.    Indianapolis. 

Miss   .\nna   Wcinshank,    Indianapolis. 

Mrs.    W.    .Adams,    Indianapolis. 

J.   H.   Martin.   Ir.,   New  York. 

K.    Superman.   \ew   York. 

A.   N.   Goff,   Chicago. 

H.  R.   Putland.  Chicago. 

Frank   M.    Railey,    Chicago. 

T.    F.    Wing.   Chicago. 

il.    F.hrlicli.    Chicago. 

Geo.    H,    Kirk.   Chicago. 

.1.    M.   Stannard,   Chicago. 

Henry  H.   Lee.    Springfield,   Mass. 

.Mbert    Scheible.    Chicago. 

Daniel    Stern.   Chicago. 

Paul    P.    Bird,    Chicaco. 

IT.    B.   McT.elland.   Chicago. 

Geo.   M.   Tait,   Chicago. 

Mrs.   Geo.   M.   Tait,   Chicago. 

Mrs.   Thomas  Tait.   Molinc.   Til. 

Joseph    G.   TTayes.   Indianapolis. 

R.  M.  Stackhovise,  Chicago. 


G.    G.    R.    Tratman,    Chicago. 

A.  F.    Stcrrett,    Chicago. 
IL   A.    Miller.    Chicago. 
K.   C.   Carey,   Chicago. 

R.  W.    Ilillman,  Chicago. 

B.  T.  Giflford,  Chicago. 
A.   T.   Clark,   Chicago. 

C.  E.   Wright,  Chicago. 

J.    H.   Kitchen,   Kansas   City,    Mo. 

Chas.    F.    Newport,   Chicago. 

H.    -MarcU,   Stockholm,    Sweden. 

!•'.   S.  Whitelaw,  Chicago. 

-Mrs.    Harry   de  Joannis.    Chicago. 

.Miss  <lc    loannis,   Chicago. 

Mrs.    J.    beags,    St.    Louis. 

E.    15.   ('tordon,  Jr.,  Chicago. 

\V.    15.   Graves,  Chicago. 

15.   W.    Brady.   Chicago. 

Fred.    B.    Orr,   Chicago. 

C.   G.   Rood,   Chicago. 

James    E.    Heg,   Chicago. 

.\.    S.    Cameron,    Chicago. 

Wm.    IL    Chcnoweth,   Jr.,   Chicago. 


G. 
K. 
R. 
R. 
.\. 
\\ 

k 

H. 


.M. 

F. 

H. 

L. 

H. 

A. 


I'roudfoot.    Chicago 
Capron,   Chicago. 
Kuss.   Chicago. 
Eddy,    Chicago. 
Schroth,    Chicago. 
--   Cameron,  Chicago. 
P.   Dugger.   Chicago. 
F.    Moore.   Kewance.    111. 
v..    Piirscll.   Kewanee.    HI. 
Miss   D.   Hayes,   Indianapolis. 
E.    N.    .Murphy.    Chicago. 
R.    Collaniore.'  Detroit,    Mich. 
R.   G.    Rosenbach,   Chicago. 
Ben   NcKon,   (."hicapo. 
Victor    Larscn.   Chicago. 
Francis   H.    McGuire,   Rock  ford 
H.    \\  .    Ellis.    Chicago. 
H.    R.    Dillon.    Chicago. 
.\.    W.    HoyUton.    Chicago. 
I,.    M.    Iter  win.    Chicago. 
Wm.    M.    Scuddrr,   Chicago. 
Mrs.   Geo.    H.    Kirk,   Chicago. 
Dr.   W.    F.   Colbert.    Philadelphia. 
M.    F.   Thomas,   Chicago. 
Chas.    K.    Foster,   Chicago. 


III. 


NF.W    MKM«e«S    ELECTCn 

P.  .v.  Bates,  consulting  engineer,  2  Rector 
street.   New    York. 

William  H.  Chcnoweth.  Jr.,  Warren  Webster 
Co.,   Chicago. 

S.  F.  Gardner.  Sundard  Engineering  Co., 
Washington.    D.    C. 

Joseph  Graham,  Editor  Engineering  Review, 
New   York. 

G.  T.  Hill,  General  Fire  Extinguisher  Co., 
Warren,   O. 

E.  C.  Hinkle,  President.  Atlantic  Heating  and 
Engineering   Co..   Trenton.    N.   J. 

P.  A.  Hoffman.  B.  F.  Sturfevant  Co..  New 
York. 

C.  R.  Honiball,  C.  R.  Honiball  Co.,  Liverpool, 
England. 

N.  K.  Howard,  Consulting  Engineer,  with  Geo. 
H.    Wentr.   Lincoln.   Neb. 

W.  P.  Klobukowski.  71.  Terozolimska.  Warsaw, 
Poland. 

J.  I.  Lyie,  General  Manager.  Carrier  Air  Con- 
ditioning Co..   New  York. 

F.  A.  Miller.  Supervising  .Architect's  Office, 
Treasury   Department,    Washington,    D.    C. 

M.  P.  Miller,  Warren  Webster  &  Co.,  Camden, 
N.  J. 

W.  R.  Murphy.  General  Manager.  .XmeiHcan 
Heatin?  and   \'entilating  Co.,  Richmond.  Va. 

O.  E.  Polglase,  Wcstinghouse,  Church,  Kerr  4 
Co..    New    York. 

C.  L.  Reedcr,  consulting  engineer,  Baltimore, 
Md.   . 

.Arthur  Ritter,  .American  Blower  Co.,  New 
York. 

H.  C.  Russell.  Supervising  .Architect's  Office, 
Treasury    Department.    Washington.    D.    C. 

W.  T.  Smallman.  treasurer.  Isaac  Coffin  &  Co., 
Boston. 

Robert  Thomson.  Thomson  &  Homer,  Winnipeg, 
Man. 

C.  W.  Williams,  Williams  &  Cole.   Boston.  Mass. 

H.  L.  Williams.  President.  .American  Warming 
and  Ventilating  Co..   Pittsburg. 
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ASSOCIATES 

W.  G.  Culbert,  McCrum-Howell  Co.,  Philadel- 
phia, Pa. 

Joseph   McCusker,   Portland,    Ore. 

C.  II.  Spiehler,  heating  engineer,  Dayton  Light- 
ing Co.,  iJayton,  O. 

E.  T.  Treat,  Autoforce  Ventilating  System,  Xew 
York.  

Social  Features  of  the  Meeting 

True  U)  ilicir  reputation  the  members 
of  the  Illinois  Chapter  of  the  Heating  En- 
gineers' Society  filled  everj-  spare  moment 
of  the  meeting  with  a  delightful  series  of 
diversions.  The  entertainment  programme 
was  in  the  immediate  charge  of  Samuel  R. 
Lewis,  VV.  L.  Bronaugh  and  L.  C.  Soule, 
of  the  Illinois  Chapter. 

'louring  cars  were  at  the  disposal  of  the 
members  and  guests  throughout  the  meet- 
ing; a  considerable  number  arrived  on 
the  evening  preceding  the  opening  ses- 
sion in  time  to  enjoy  a  spin,  which  was  a 
most  grateful  relief  from  the  sweltering 
weather  conditions  prevailing  at  the 
time. 

While  the  first  day's  session  was  in  prog- 
ress the  visiting  ladies  were  taken  to  the 
Marshall  Field  department  store.  Here  tea 
was  served  with  the  compliments  of  the 
Illinois  Chapter.  In  the  evening  the  entire 
party  dined  on  the  roof  garden  of  the  La 
Salle  Hotel,  where  the  pleasures  were  pro- 
longed to  a  late  hour. 

The  following  afternoon,  after  the  close 
of  the  morning  session,  automobiles  were 
in  waiting  to  take  the  party  through  Chi- 
cago's twenty-five  miles  of  parks  and  boule- 
vards. This  trip  was  made  under  ideal 
weather  conditions  and  was  a  treat  that 
will  not  .soon  be  forgotten  by  those  who 
were  so  fortunate  as  to  be  present.  The 
party  afterwards  visited  the  plant  of  the 
Sears-Roebuck  Co. 

.\  very  full  day  was  capped  with  a  moon- 
light sail  on  Lake  Michigan  on  the  steel 
steamer,  "Theodore  Roosevelt."  Nearly 
three  hours  were  spent  on  the  lake,  the 
steamer  taking  a  course  of  some  ten  miles 
towards  the  center  of  the  lake  and  back. 

Although  the  meeting  had  come  to  final 
adjournment,  many  stayed  over  until  Sat- 
urday to  join  the  parties  that  inspected  the 
mechanical  equipments  of  the  La  Salle  and 
Blackstone  Hotels.  Before  the  meeting  ad- 
journed, however,  a  cordial  vote  of  thanks 
was  extended  to  the  Illinois  Chapter  and 
its  members  for  their  bounteous  hospitality. 

« 

$8,200,000  Federal  Heater  Company 

Announcement  has  been  made  of  the  for- 
mation of  the  Federal  Heater  Co.,  with  a 
capital  of  $8,200,000.  The  company  is  a 
merger  of  seven  different  concerns  engaged 
in  the  manufacture  of  various  kinds  of 
heating  apparatus.  The  headquarters  will 
be  in  Chicago. 

The  constituent  companies  of  the  new 
merger  are  the  International  Heater  Co., 
Utica.  N.  Y. :  the  Peck-Williamson  Co., 
Cincinnati,  O. ;  the  L.  J.  ^Mueller  Furnace 
Co.,  Milwaukee,  "^Vis ;  the  Twentieth  Cen- 
tuhy   Heating  and   Ventilating  Co.,   Akron, 


O. ;  the  Henry  &  Scheible  Co.,  Cleveland, 
O. ;  the  Quaker  Mfg.  Co.,  Chicago,  and  the 
Ideal  Furnace  Co.,  Detroit,  Mich. 

The  combined  companies  produce  steam 
and  hot  water  boilers  for  heating  purposes, 
designed  for  both  coal  and  gas,  warm  air 
furnaces  and  tank  heaters.  As  a  result  of 
the  consolidation  the  Federal  Heater  Co. 
will  have  an  annual  output  of  40,000 
heaters. 

The  capital  stock  is  divided  into  $4,000,- 
000  7  per  cent,  cumulative  preferred  and 
$4,200,000  common.  Most  of  the  capital 
"■tock  has  been  taken  by  plant  owners  in 
payment  for  their  properties.  A  relatively 
small  amount  of  cash  is  being  used  in  the 
merger.  About  $1,500,000  of  the  preferred 
stock  will  be  otTcred  simultaneously  in  Chi- 
cago. Xew  York,  Cincinnati  and  Detroit. 
This  will  be  sold  at  par  with  a  bonus  of  10 
per  cent,  in  common  stock. 

A.  W.  Williamson,  president  of  the 
Peck-Williamson  Co.,  will  be  president  of 
the  new  cor])oration ;  L.  J.  Mueller,  Jr., 
and  John  Kerch  will  be  vice-presidents. 
The  secretary  will  be  D.  M.  Compton  and 
the  treasurer,  F.  H.  Mov->re,  of  the  Inter- 
national Heater  Co. 

The  company  starts  without  any  bonds 
or  debts.  It  is  announced  that  the  earn- 
ings of  the  constituent  companies  in  1910 
were  equal  to  $450,000  net.  For  191 1  the 
earnings  are  estimated  to  be  $550,000.  After 
deducting  $280,000  for  the  preferred  divi- 
dend there  would  remain  $270,000;  applic- 
able to  the  common  stock,  being  6.4  per 
cent,  of  that  issue. 

The  following  statement  of  assets  and 
liabilities   appears  in   the  prospectus: 

ASSETS 

I'lants,     etc $6,310,693 

.Merchandise  (not  including  that 
contracted  for  to  be  valued  by 
inventory) $485,848 

.\ccounts  receivable  (not  includ- 
ing those  to  be  retained  by  cer- 
tain   companies) 443,458 

929,306 

Cash     acquired     with     assets     of 

Companies $60,000 

Cash  to  be  paid  in  from  sales  of 
stock  for  additional  operating 
capital 900,000 

960,000 

Total $8,200,000 

LIABILITIES 

Preferred   stock $4,000,000 

Common  stock 4,200,000 

Total $8,200,000 

$800,000  common  stock  is  retained  in  the  treas- 
ury to  provide  for  increase  of  business. 

( 

James  D.  Hoffman,  professor  of  me- 
rhanical  engineering  at  Purdue  University, 
Lafayette,  Ind.,  has  been  appointed  head  of 
the  engineering  department  of  the  Univer- 
sity of  Nebraska  at  Lincoln,  Neb.  Pro- 
fessor Hoffman  is  well  known  in  the  heat- 
ing and  ventilating  profession  and  is  a  past 
president  of  the  American  Society  of  Heat- 
ing and  Ventilating  Engineers.  He  is  re- 
reiving  congratulations  from  his  many 
friends  on  his  call  to  the  larger  work  he 
will  undertake  at  the  University  of  Ne- 
braska. 
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CAXADI.W  Society  of  Sanitary 
and  llcatinj^  I''n}j^inccrs  is  tlu' 
new  title  that  has  been  adopted  by 
the  National  Association  of  Master 
Plumbers  and  Steam  I'ittcrs  of  Can- 
ada. We  have  already  referred  to 
what  seems  to  iis  an  anomaly  in 
thus  characterizinjj^  an  orj^anization 
maile  up  in  such  larj^e  ])art  of  mas- 
ter jdumbers.  W'c  can  think  of  no 
more  pnn,<::^ent  comment,  however, 
than  that  voiced  by  the  Plumber 
ami  Stcamftttcr.  of  Canada,  in  its 
statement  that  "on  Wednesday 
nutrninfj  at  ten  o'clock  one  hundred 
master  ])lumbers  entered  the  con- 
vention hall.  At  12:30  one  hun- 
dred sanitary  and  heatinjr  en.£jineers 
left  the  hall." 


NOW  that  the  proposed  j)lan 
to  enlarp;e  New  York's  sub- 
way is  assuminq-  definite  shape  the 
matter  of  its  ventilation  is  being 
taken  U])  by  interested  citizens  with 
a    view    of    preventins:^.    if    possible. 


the  serious  air  conditions,  both 
as  to  hi,L,di  temperature  and  odors, 
that  ])revail  in  the  present  subway. 
It  may  not  be  generallv  known  that 
the  extensions  as  planned  embrace 
more  mileage  than  the  whole  of  the 
present  system  so  that  the  subject 
assumes  an  importance  ecpial  to.  if 
not  greater  than,  that  of  the  ventila- 
tion of  the  original  subway  itself. 
I'.itter  experience,  moreover,  has 
taught  the  thousands  of  patrons 
that  now  is  the  time  to  secure  favor- 
able action  rather  than  after  the 
new  subways  are  built.  For  years 
the  public  has  been  treated  to 
the  makeshift  and  futile  efforts  to 
procure  cocij.  or.  at  least,  fresh  air 
in  the  present  tubes,  altlutugh  at  the 
jjresent  time  the  subway  is  notice- 
ably warmer  and  more  malcKlorous 
than  at  any  previous  time  in  its  his- 
tory. The  most  sensible  suggestion 
for  securing  ade(piate  ventilation  in 
the  new  sid)way,  and  one  which  has 
alreadv  won  the  endorsement  of  part 
of  the  public  press,  has  been  i)ro- 
posed  by  Albert  K.  Ilenschel.  for- 
merly secretary  of  the  (ireater  \ew 
York  Charter  Commission.  Mr. 
llenschers  proposition  is  the  ap- 
l)ointment.  by  the  city's  P.oard  of 
h'stimate  and  .\|)portionment,  of  a 
commission  of  experts  in  sanitary 
science  and  ventilation  to  advise  the 
board  on  this  (|ue<tion. 


T  r  IS  a  pleasure  to  note  that  Ohio 
I  has  recognized  the  imi)ortance 
of  compulsory  ventilation  of  build- 
ings to  the  extent  that  its  new  build- 
ing code  provides  for  the  mechani- 
cal ventilation  of  its  theatres  and 
other  places  of  assembly.  W'e  shall 
publish  in  the  .\ugust  issue  that 
portion  of  the  code  bearing  on  ven- 
tilation. 
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Central  Station   Heating 

4. Ol'ERATlO.N 

I'.Y    liVROX  T.  GlFFORD 

(Previous  articles  in  this  series:  "Pipe   Line   Losses,"  April,   1911; 

••Rates,"   May,   1911;   •'"Ready    to    Serve'   or  •Maximum 

Demand'  Rate,"  J.me,  1911.) 


Pressure  Required  at  the  Station 

This  pressure  is  depciulent  upon  the  pipe  Hue  sizes, 
the  insulation  and  the  g-rade  of  the  pipe  line  in  steam  heat- 
in;^^  plants.  In  hot  water  plants  it  is  dependent  upon  the 
l)ipe  line  sizes,  the  insulation,  and  the  elevation  of  the 
heating  station  relative  to  the  buildings  being  served. 

After  a  plant  is  in  operation  it  is  an  easy  matter  to 
determine  the  drop  in  pressure  from  one  jjoint  to  another 
and  under  actual  operating  conditions.  Having  determined 
the  point  on  the  line  where  the  greatest  drop  in  pressure 
occurs,  we  can  determine  the  pressure  necessary  to  carry 
at  the  station  in  order  to  have  the  rerpiired  pressure  at  the 
weakest  i)oint.  So  much  is  very  easy,  but  to  determine 
whether  or  not  excess  pressure  is  being  carried  in  order 
to  create  the  necessary  pressure  at  the  weak  point  is  quite 
another  problem  and  is  not  so  easy  to  determine. 

Causes   That   Demand   Excess   Pressure   in  Steam 

Heating  Mains 

Insufficient  pipe  sizes  is  one  of  the  most  common  causes 
of  bad  pressure  conditions.  Often  a  given  line  has  devel- 
oped more  business  than  it  can  handle  economically  and 
excessive  pressure  is  required  to  make  this  line  carry  sufifi- 
cient  steam  to  suppy  its  connected  load. 

Improper  line  drainage  also  causes  a  bad  pressure  con- 
dition. For  example,  a  line  not  properly  graded,  with  a 
pocket  in  it.  will  cause  no  end  of  trouble.  The  pocket 
will  fill  with  condensation  and,  even  though  a  w^ater  ham- 
mer does  not  develop,  the  free  area  of  the  pipe  is  reduced, 
the  friction  increased  and,  consequently,  the  pressure  at 
the  station  must  be  increased  to  compensate  for  this  ad- 
ditional friction  loss.  The  condition  is  often  found  in 
service  lines  and  should  be  guarded  against  and,  if  possible, 
located  and  remedied  by  means  of  regrading-  the  line  or 
by  installing  additional  bleeder  connections. 

Causes  That  Demand   Excess  Pressure  in  Hot 
Water  Heating 

In  central  station  hot  water  heating  we  are  not  troubled 
so  much  with  pockets  as  in  steam,  but  the  writer  believes 
them  as  serious  in  one  case  as  in  the  other.  Air  pockets 
do  the  damage  in  hot  water  heating  and  everv  high  point 
should  be  vented  and  kept  free  from  air.     In  this  case  the 
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pipe,  or  a  part  of  it,  fills  with  air  and  the  flow  of  water  is 
restricted,  requiring  a  greater  pressure  in  order  to  give 
proper  circulation. 

Insufficient  pipe  sizes  is  also  a  cause  of  excess  pres- 
sures being  necessary.  This  defect  is  often  caused  hv  the 
territory   out-growing  the   pipe   line. 

To  determine  whether  excess  pressures  are  being  car- 
ried, refer  to  your  jiipe  cajiacity  tables  and  find  out  if  the 
conditions  you  are  experiencing  in  your  i)ipe  line  conform 
to  the  table.     If  not,  look  for  the  trouble. 

If  your  operating  and  test  observations  show  that  your 
pipe  line  is  n<^t  demanding  an  excessive  |)ressurc,  you  can 
then  carry  the  k)west  jKtssible  ])ressure  that  will  give  you 
I  lb.  (if  steam)  and  i  lb.  difference  in  pressure  (if  water) 
at  the  weakest  point  on  the  line. 

In  hot  water  heating,  as  already  stated,  the  difference 
in  jjressure  is  what  you  need,  the  circulating  pressure  or, 
as  it  is  often  called,  the  differential  pressure.  For  example, 
the  pressure  on  the  flow  line  is  40  lbs.  and  on  the  return 
line  30  lbs.,  thereby  making  the  differential  pressure  10 
lbs.  There  must  be  at  least  I  lb.  differential  ])ressure  at 
the  entrance  of  the  building  and  each  and  every  radiator 
must  be  full  of  water  in  order  to  heat  a  building  properly. 
Therefore,  the  return  jiressure  at  the  bulMiiig  should  be 
sufficient  to  raise  the  water  to  the  top  of  the  Iniilding  and 
the  flow  pressure  should  be  at  least  i  lb.  more. 

Locate  the  weakest  point  in  this  connection  and  be 
guided  accordingly.  .\s  a  rule,  tlu-  weakest  point  will  be 
at  the  enil  of  some  long  lateral. 

Pumpage  in  Hot  Water  Heating 
One  of  the  most  important  points  in  hot  water  heating 
is  the  amount  of  water  ])umped  per  square  foot  of  radiation, 
per  unit  of  time.  Excessive  pumpage  means  a  waste  of 
power  and  is  a  sure  sign  of  poor  operating  conditions. 
To  remedy  this  trouble  it  is  neces.sarv  to  regulate  the 
amount  of  water  passing  through  each  building.  To  ex- 
]>lain  more  fully  this  point  we  will  study  the  following 
drawing. 
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A\'e  will  assume  that  we  arc  carrying  a  flow  pressure 
at  the  station  (SF)  of  45  lbs.  and  a  return  pressure  (SR) 
of  30  lbs.  giving  us  a  differential  pressure  (SD)  of  15  lbs. 
at  the  station.  Under  these  conditions  we  find  by  test 
that  our  pressure  conditions  woidd  be  as  follows: 
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Position 


Flow  i       Return 

Pressure,  Pressure, 

pounds  per  pounds  per 

square  inch  square  inch 


Station 

Buildinj,'  Xo.  1.. 
Building,'  Xo.  2.. 
Huildmj,'  Xo.  i.. 
Buildinjj  Xo.  4.. 
FJuilding  No.  5.. 


45 

44 

42. 

41 

39. 

38 


30 

31 

32.5 

34 

35.5 

37 


Differential 

Pressure, 
pounds  per 
square  inch 


15 

13 

10 

7 

4 

1 


Now  the  problem  to  be  solved  is.  whether  or  not  we 
have  excess  punipage.  We  know  that  under  the  conditions 
we  have  as  low  a  differential  ( SD)  as  we  possibly  can 
have  and  still  have  one  pound  diflFerence  at  Building  Xo.  5. 
If  we  are  pumping  too  much  water  it  is  going  through  the 
four  jobs  nearest  the  station. 

In  order  to  determine  this  it  is  necessary  to  measure 
the  amount  of  water  flowing  through  each  job.  This  can 
be  easily  done  by  means  of  a  hot  water  disc  meter.  The 
result  will  be  sufficiently  accurate  to  answer  our  purpose. 

Pumpage  Necessary 

The  amount  of  water  nccosary  to  pump  per  square 
foot  of  radiation  per  hour  seems  to  be  an  unsettled  question. 
One  thing  is  certain  ;  the  water  carries  the  heat  and  i  lb. 
of  water  will  deliver  as  many  heat  units  as  it  loses  in 
degrees  Fahrenheit  going  through  the  radiation. 

If  the  water  loses  20°  F,  it  will  emit  20  B.T.U.  per 
pound.  If  the  radiation  is  figured  so  as  to  give  ofT  180 
B.T.U.  per  square  foot  per  hour  at  zero,  outside  tempera- 
ture, it  would  require  9  lbs.  of  water  per  square  foot  per 
hour.  If  we  regulate  the  flow  of  water  through  each  square 
foot  of  radiation  so  as  to  omit  30  B.T.U.  per  pound,  it 
would  require  6  lbs.  of  water  per  square  foot  of  radiation 
per  hour,  at  zero  outside. 

When  the  temperature  outside  is  higher,  the  tempera- 
ture of  the  water  will  be  lower  and  consequently  the  water 
will  not  lose  as  much  heat  per  pound.  The  amount  of 
water  pumped  can  be  reduced  some,  but  not  to  any  con- 
siderable extent,  unless  temperature  regulation  of  some 
kind  is  used  in  the  buildings. 

Regulating  the  Flow  of  Water 

We  will  take  it  for  granted  that  we  need  6  lbs.  of 
water  per  square  foot  of  radiation  per  hour  at  Building 
Xo.  I.  This  building  has  500  sq.  ft.  of  radiation  and  con- 
sequently would  need  3.000  lbs.  of  water  per  hour.  The 
differential  pressure  at  Building  X^o.  i  is  13  lbs.  The  open- 
ine  necessary  to  supplv  this  amount  of  water  at  this  diiTer- 
ential  pressure  is  a  5-16-in.  hole. 
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iluildiii*,^  X<>.  2,  wiih  i .ooo  sq.  ft.  and  lo  lbs,  difFereiitial 
pressure,  would  require  a  13-32-in.  hole. 

Building-  No.  3,  with  750  sq.  ft.  and  7  lbs.  differential 
pressure,  would  re(|uire  a   13-32-in.  hole. 

r>uil(ling  Xo.  4,  with  i,2(X)  stj.  ft.  and  4  lbs.  differential 
pressure,   would   require  a   5-16-in.   hole. 

Building-  Xo.  5,  with  300  sq.  ft.  and  i  11).  differential 
pressure,   would   require  a    13-32-in.   hole. 

These  chokes  or  retarders  should  be  placed  in  the 
return  line  just  before  it  leaves  the  building,  or  on  the  re- 
turn of  each  belt.  The  placing  of  these  reipiires  judgment 
and  experience. 

The  total  area  of  the  chokes  is  found  to  be: 

liuilding    Xo.    i    5/if')   in. 

Building  No.  2   '3/3-   >"• 

P.uilding  No.   3    '3AV   '"• 

lUiilding  No.  4    5/'^'   i"- 

P.uilding   No.   5   ^2t/i2  in. 

1-27/32  in. 

The  service  lines  run  to  these  buildings  slmuld  be  not 
less  than  I'j-in.  in  diameter,  even  though  that  size  is  t(to 
large,  for  at  -^ome  future  time  the  amount  of  radiati<»n  might 
be  increased  and  the  large  service  line  will  be  sufficiently 
large  to  take  care  of  the  additional  load. 

With  this  method  of  regulation,  perfect  control  cannot  be 
accomplisluil.  but  a  great  benefit  can  be  derived  by 
using  it. 

A  number  of  How  controlling  valves  have  been  devised 
and  are  luore  or  less  valuable  to  the  operating  luan.  The 
cost  of  these  valves  is  the  only  thing  that  stops  thoir  uni- 
versal adoption.  It  costs  comparatively  little  to  regulate 
with  the  chokes  or  retarders  and.  for  that  reason,  this 
method  is  much  more  popular.  The  author  has  usefl  a 
cast-iron  choke,  with  a  hole  drilled  through  it.  and  has 
f<nuid  it  t<i  be  very  well  adapted  to  this  use.  It  is  noise- 
less and   easily  made. 

The  automatic  flow  controlling  valve  has  the  advantage 
by  being  self-adjusting,  while  the  choke  svstem  is  fixed 
for  one  condition.  For  example,  assume  that  an  Soo  sq. 
ft.  iob  is  connected  to  the  system  shown  before,  between 
Buildings  X"<^.  i  and  Xo.  2.  The  connecting  of  this  iob 
will  affect  the  pressure  necessarv  to  carrv  at  the  station 
and  will  affect  the  size  of  the  choke  in  Building  X^o.  t.  Tt 
would  have  to  be  just  a  little  smaller,  because,  owing  to 
the  necessity  of  pum]>ing  more  water,  a  larger  differential 
pressure  is  necessar\  and.  consequently,  more  water  will 
pass  through  Building  Xo.  i  than  is  necessarv.  unless  the 
choke  is  made  smaller.     If  the  additional  building  is  con- 
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nected  and  the  pumpage  is  not  increased,  the  balance  of 
the  system  will  be  affected  by  not  getting  sufficient  water. 

In  a  case  like  the  above,  the  flow  controlling  valve 
would  adjust  this  condition  automatically,  because  it  al- 
lows only  a  certain  amount  of  water  to  circulate  through 
each  building,  no  matter  how  much  too  great  the  differen- 
tial pressure  may  be.  On  the  other  hand,  disc  or  choke 
control  has  a  slight  advantage  over  the  automatic  valve 
control  in  one  way.  In  choke  control  the  pumpage  can 
be  momentarily  increased  on  the  whole  system  whenever 
it  is  advantageous  to  do  so,  which  is  sometimes  the  case, 
especially  in  rapidly  falling  temperature.  By  increasing 
the  i)umpage  we  increase  the  number  of  R.T.U.  given  off 
by  each  scpiare  foot  of  radiation,  because  the  number  of 
Pi.T.L'.  emitted  is  proportional  to  the  difference  between 
the  room  temperature  and  the  average  temperature  of  the 
radiator. 

The  faster  the  water  circulates  thnnigh  the  radiator 
the  less  heat  each  pound  of  water  will  emit  and  the  less 
each  pound  of  water  emits,  the  hotter  is  the  water  leaving 
the  radiator  and,  consequently,  the  higher  the  average  tem- 
perature of  the  radiator,  which,  of  course,  means  that  each 
scpiare  foot  of  radiation  will  emit  more  heat  per  unit  of 
time.  This  is  an  advantage  when  a  severe  and  rapid  drop 
in  temperature  is  experienced.  This  is  especially  true  in 
systems  controlled  bv  thermostats,  where,  by  increasing 
the  heat  emission,  all  thermostats,  almost  to  the  shutting 
off  place,  will  shut  off  and  decrease  the  load  on  the  plant 
temporarily  and  materially  help  in  raising  the  temperature 
of  the  circulatincf  water. 


(Mr.  Gifford's  ucxt  article  ivill  appear  in  the  August  issue.) 


Color  Scheme  for  Identification  of  Power 
House  Piping 

.A.  definite  plan  for  identifying  power 
house  piping  by  means  of  distinguishing 
colors  is  contained  in  a  report  recently 
submitted  to  the  American  Society  of 
Mechanical  Engineers  by  a  committee  on 
the  subject.  This  matter,  it  will  be  re- 
membered, was  first  prominently  agitat- 
ed by  the  late  William  H.  Bryan,  of  St. 
Louis,  several  years  ago.  and  the  present 
recommendations  are  the  result  of  sev- 
eral committees'  efforts  in  this  direction. 
Following  are  the  recommendations  in 
detail: 

In  the  main  engine  rooms  of  o'ants 
which  are  well  lighted,  and  where  the 
functions  of  the  exposed  Tripes  are  ob- 
vious, all  pipes  shall  be  painted  to  con- 
form to  the  color  scheme  of  the  room; 
and  if  it  is  desirable  to  distinguish  pipe 
systems,  colors  shall  be  used  only  on 
flanges  and  on  valve-fitting  flanges. 


In  all  other  parts  of  the  plant,  such  as 
boiler  house,  basements,  etc.,  all  pipes 
("exclusive  of  valves,  flanges  and  fittings), 
except  the  fire  system,  shall  be  painted 
black,  or  some  other  single,  plain,  dur- 
able, inexpensive  color. 

All  fire  lines  ("suction  and  discharge), 
including  pipe  lines,  valve  flanges  and 
fittings,  shall  be  painted  red  throughout. 

The  edges  of  all  flanges,  fittings  or 
valve  flanges  on  pipe  lines  larger  than 
i  inches  inside  diameter,  and  the  entire 
fittings,  valves  and  flanges  on  lines  4  in. 
inside  diameter  and  smaller,  shall  be 
painted  the  following  distinguishing  col- 
ors, numbered  i  to  12,  inclusive: 

DISTINGUISHING      COLORS      TO      BE      USED      ON 
VALVES,    FLANGES    AND    FITTINGS    ONLY 

Steam  Division:  High  pressure — white. 
Exhaust  system — buff. 

Water  Division :  Fresh  water,  low  pres- 
sure— blue.      Presh    water,    high    pres- 
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sure  boiler  feed  lines — blue  and  white. 
Salt   water   piping — green. 

Oil  Division:  Delivery  and  discnarge — 
brass  or  bronze  yellow. 

Pneumatic   Division:     All   pipes — gray. 

Gas  Division:  City  lighting  service — 
aluminum.  Gas  engine  service — black, 
red  Jlanges. 

Fuel  Oil  Division  :  All  piping — black. 

Refrigerating  System:  White  and  green 
stripes  alternately  on  flanges  and  tit- 
tings,  body  of  pipe  being  black. 

Electric  Lines  and   Feeders:     lilack  and 
red  stripes  alternately  on   llanges  and 
fittings,  body  of  pipe  being  black. 
The   committee  is  composed  of  H.   G. 

Stott,    chairman;    F.    R.    Mutton,    I.    E. 

Moultrop,  H.  P.  Norton  and  J.  T.  Whit- 
tlesey. 

« 

Current  Heating  and  Ventilating  Litera- 
ture 
Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  t'cntHation 
that  have  appeared  m  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  HEATiiNc  and  Venti- 
lating Magazine  on  receipt  of  the  staled 
price. 

CENTRAL    STATION    HEATING 

E.xhaust  Steam  Heating  as  Developed 
by  a  Large  Central  Lighting  Station.  F.. 
Darrow.  Illustrated  e.xplanation  of  the 
system  of  central  station  supply  of  heat 
used  by  a  cnmpany  in  Indianapolis,  Ind. 
i-'oo   words.      Elcc.    W'ld.  — .\pril   6.    191 1. 

■JOC. 

HEATI.N'G    OF    RESIPENCES 

Heating  of  Re-idcnccs.  D.  D.  Kimball. 
Discusses  the  importance  of  ventilation 
in  the  home,  the  control  of  temperature, 
humiditj-,  heating  system,  etc.,  2500 
words.     Ins.  Fngng. — March.  1911.     40c. 

SHOP    VENTIL.\TION 

Dust  Collecting  .Appliance  in  Cotton 
Mills.  Illustrates  and  describes  improve- 
ments introduced  for  stripping  and  ex- 
tracti<in  of  dust  of  a  carding  engine,  and 
protection  from  accidents.  2500  words. 
Fngng.— April   14.  ion.     40c. 


Ohio's  New  Building  Code  Regulates  the 
Heating  and  Ventilation  of  Theatres 
Included  in  Ohio's  new  building  code, 
which  recently  became  a  law.  are  special 
provisions  regarding  the  heating  and  ven- 
tilation of  theatres.  The  code  is  designed 
to  regulate  the  construction,  repair  and 
alterations  and  additions  to  public  build- 
ings and  other  buildings  in  the  state. 
Its  provisions  are  to  be  enforced  by  the 
state  fire  marshal,  the  chief  inspector  of 
workshops  and  factories  and  the  state 
hoard  of  health. 

.\ccording  to  a  ruling  of  Attorney- 
General  T.  H.  Hogan.  the  new  code  does 
not    apply    in    municipalities    which    now 


have  sufficiently  stringent  building  codes 
in   force. 

In  the  construction  of  theatres  the 
code  provides  that  furnaces,  hot  water 
heating  boilers  and  low-pressure  steam 
heating  apparatus,  breeching,  fuel  room 
and  firing  room  must  be  enclosed  in  an 
approved  fireproof  heater  room  and  all 
openings  in  same  are  to  be  covered  by 
approved  self-closing  fire  doors.  The 
heating  system  must  of  sufficient  capa- 
city to  heat  all  parts  of  the  building  to 
a  temperature  of  O5  degrees  Fah. 

The  ventilation  requirements  are  espe- 
cially interesting.  The  system  of  venti- 
lation must  provide  fr)r  a  change  of  air 
in  all  parts  of  the  building  at  least  six 
times  each  hour.  All  assembly  halls  and 
theatre  auditoriums  must  be  supplied 
with  fresh  warmed  air  to  the  amount  of 
I  JOG  cu.  ft.  per  hour  for  each  person. 
The  system  may  be  either  a  gravity  or 
mechanical  furnace  system,  gravity  indi- 
rect steam  or  hot  water,  or  a  mechanical 
in<!irect  <team  or  hot  water  system. 
I-re-ih  air  mu^t  be  taken  from  outside 
of  the  building  and  the  recirculation  of 
vitiated  air  is  forbidden.  N'o  floor  regis- 
ter for  heating  or  ventilating  shall  be 
l)Iacrd   in   any   aisle   or   pa^'^.igeway. 


Le^al  Decisions 


Estoppel     by     Decree     from     Denial     of 
Waste    of    Heating    Company's    Gas 

In  a  suit  by  a  heating  company  to  re- 
strain a  gas  company  from  wasting  gas 
derived  from  a  field  from  which  the  heat- 
ing company  obtained  its  natural  gas,  by 
the  operation  of  a  lampblack  factory,  it 
was  atljudged  that  the  ga>  company  did 
operate  such  factory  and  it  was  enjoined 
from  wasting  the  gas  in  such  operation. 
In  a  subsequent  action  by  the  heating 
company  to  recover  damages  alleged  to 
have  been  sustained  by  the  heating  com- 
pany from  such  waste  of  gas  it  was  held 
that  the  gas  company  was  estopped  by 
the  decree  in  the  prior  suit  from  there- 
after litigating  the  fact  that  they  op- 
erated the  factory. — Louisville  Gas  Co. 
vs.  Kentucky'  Heating  Co.,  Kentucky 
Court  r>f  .\ppcals,  134  S.  W.  205. 


Rescission  of  Contract  of  Sale  by  Seller's 
Actions 
.\  seller  of  water  heaters  made  con- 
tracts with  a  large  number  of  retailers, 
each  order  containing  the  condition. 
"These  goods  shipped  at  this  orice  only 
upon  condition  that  number  sufficient  to 
obtain  quantity  discount  is  purchased  in 
city."  P>efr>re  the  contract  was  executed 
the  parties  mutually  agreed  that  the  en- 
tire lot  of  heaters  should  be  delivered  to 
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a  heating  company,  which  would  distrib- 
ute them  and  receive  payment.  After 
delivery  the  seller  wrote  to  the  buyers 
telling  them  to  pay  the  heating  company. 
In  an  action  by  the  seller  against  one 
of  the  purchasers  it  was  held  that  by 
the  acts  oi  the  seller  any  indebtedness 
which  might  have  accrued  to  him  was 
released  and  there  was  a  complete  nova- 
tion of  the  contract. — Michigan  Stove 
Co.  vs.  A.  H.  Walker  &  Co.,  Iowa  Su- 
preme   Court,    X.    V\^    130. 


No  Liability  of  Heating  and  Ventilating 
Contractors'    Surety    Beyond    Terms 
of  Bond 

A  board  of  education  contracted  with 
an  engineering  company  to  install  the 
heating  and  ventilating  equipment  of  a 
pui)Iic  school  buiUling.  A  guaranty  com- 
pany become  >urcty  <>n  tlie  contractor's 
i)ond.  The  cuiitractor  did  nut  perform 
his  undertaking,  but  a  corporation  sub- 
sequently formed  did  so.  No  contract 
appeared  between  this  corporation  and 
the  contractor  or  the  board  of  education. 
A  comi)any  furnished  and  installed  the 
covering  lor  the  >team  pipes,  i)art  of  tiic 
heating  ajiparatus,  under  a  contract  witli 
the  corporation  alone.  The  corporation 
became  insolvent  and  omitted  to  pay  for 
the  material  and  ial)or  employed  in  tiie 
pipe  covering.  The  company  sued  tlie 
surety  on  the  bond  of  the  original  con- 
tractor. It  was  held  that  the  c<jmpany 
could  not  recover  against  the  surety,  be- 
cause it  did  not  ajjpear  that  tiie  material 
was  furnished  or  the  labor  performed  un- 
der a  contract  with,  or  at  the  instance 
or  request  of,  the  original  contractors, 
whose  conduct  was  assured  by  the  surety, 
or  with  the  board  of  education,  which 
was  authorized  to  complete  any  portion 
of  the  work  not  installed  bv  the  con- 
tractors.— Board  of  Education  of  City 
of  St.  Louis  vs.  United  States  Fidelity 
&  Guarantv  Co.  (Missouri),  n4  S.  \V. 
18. 


Federal  Furnace  League 
At  a  special  meeting  of  the  executive 
committee  of  the  Federal  Furnace 
League,  held  in  Philadelphia  June  19,  re- 
ports were  received  on  the  official  test- 
ing of  furnaces,  and  the  work  of  the 
engineering  department  was  reviewed 
and  approvi  d.  The  text  and  rules  of  the 
book,  entitled  "The  Federal  System  of 
Heating  and  Ventilation"  were  reviewed 
and  certain  revisions  were  ordered, 
chiefly  in  the  direction  of  simplification 
of  the   rules. 

It  is  expected  that  the  testing  of  the 
furnaces  of  the  members  will  be  com- 
pleted, and  that  the  Federal  System  book 
will  be  issued  during  the  coming  autumn. 
The  furnace  industry,  it  is  stated,  will 
then  have  a  standard,  authoritative  sys- 
tem of  installation,  with  the  capacity  rat- 


ings of  the  leading  furnaces  determined 
by  actual  tests  of  the  apparatus.  The 
league  reports  the  enthusiastic  support 
of  Its  membership  in  tlie  plan  for  estab- 
lishing a  standard  system  of  installation 
and  of  capacity  ratings. 

The  executive  committee  accepted  the 
invitation  of  the  National  Association  of 
Sheet  Metal  Contractors  to  attend  the 
annual  meeting  of  that  organization  at 
Omaha  on  August  8-1 1.  The  league  will 
accordingly  be  represented  at  that  meet- 
ing by  its  engineer,  Dr.  Wm.  F.  Colbert; 
its  secretary,  Wilson  Ferguson,  and  by 
a  delegation  from  its  executive  commit- 
tee and  membership. 


Sffiil 


New  York  State  Association 

.\t  the  annual  meeting  of  the  New 
York  State  .\ssociation  of  Master  Steam 
and  Hot  Water  hitters,  held  at  the  head- 
(|uarters  of  the  National  Association,  in 
•Vew  York,  the  following  officers  were 
elected  for  the  ensuing  year:  President, 
Samuel  Wright,  Buffalo;  vice-orcsident, 
l-".(luar<l  I-'.  Joy,  Syracuse;  secretary- 
treasurer,  William  H.  Curtin,  New  York; 
>ergeant-at-arms,  William  Scollav.  New 
York;  board  of  directors,  Charles  Geiger, 
Buffalo;  Frank  H.  Falls,  Rochester; 
I'Vank  Leavery,  Syracuse;  William  H. 
.McKicvcr,  New  York;  Frne."t  C.  Sew- 
ard, New  York;  Samuel  Wright,  Buf- 
falo; Edward  V.  Joy,  Syracuse;  William 
H.  Curtin.  New  York.  Subsequently  the 
board  of  directors  elected  Charles  Geiger 
chairman  and  H.  B.  Gombers,  New  York, 
recording  secretary. 


Pennsylvania  State  Association 

Following  are  the  new  officers  of  the 
Pennsjdvania  Association  of  Master 
Steam  and  Hot  Water  Fitters,  elected  at 
its  fifteenth  annual  convention  Pittsburg: 
President,  William  P.  Thomnson.  Phila- 
delphia; vice-president,  P.  F.  Maginn, 
Pittsburg;  secretary,  M.  G.  Sellers,  Phila- 
delphia; treasurer,  Harry  G.  Black,  Phil- 
adelphia; sergeant-at-arms,  John  C.  F. 
Trachsel,  Philadelphia;  executive  com- 
mittee, Joseph  A.  Langdon,  Pittsburg; 
B.  Harold  Carpenter,  Wilkes-Barre; 
Stewart  A.  Jellett,  Philadelphia;  John  R. 
Flinn,  Johnstown;  C.   Ed.  Hantz,  York. 


Philadelphia    Local    Association 

Following  are  the  officers  of  the  Phila- 
delphia Master  Fitters'  Association  elect- 
ed at  its  recent  annual  meeting:  Presi- 
dent, Robert  J.  Hoben;  vice-president, 
John  L.  Moyer;  treasurer,  Edw.  R.  Stein- 
metz;  secretary,  M.  G.  Sellers;  executive 
committee,  John  L.  Moyer,  Stewart  A. 
Jellett  and  William  P.  Thompson. 


so 
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A   Respiration   Calorimeter   for   Animals 

An  apparatus  that  has  been  in  use  for 
some  time  by  the  Pennsylvania  State 
College  Institute  of  Animal  Nutrition  to 
determine  the  nutritive  values  of  differ- 
ent animal  foods  offers  many  features 
of  interest  to  the  lieating  and  ventilating 
engineer.  It  is  a  respiration  calorimeter, 
similar  in  many  respects  to  that  used  at 
Wesleyan  University,  in  which  men  were 
the  subjects  tested.  By  means  of  the 
apparatus  and  its  accessories  it  is  possi- 
ble to  determine  exactly,  not  imly  the 
amounts  of  digc>til)le  matter  and  poten- 
tial energy  contained  in  animal  foods,  but 
also  the  use  wiiich  the  organism  makes 
of  tliese.  The  experiments,  wliich  were 
made  under  the  sui)ervi>ion  of  Dr.  11.  \'. 
Arni>l)y.    direct<jr    of    tlie     Pennsylvania 


tus  fur  u.-e  in  tliis  class  of  work,  includ- 
ing respiration  tests. 

Tlie  general  construction  ol  the  respi- 
ration cliamber  is  shown  in  the  accom- 
panying illustratiun.  The  chamber  is 
constructed  of  sheet  copper,  and  meas- 
ures 6  ft.  by  ID  ft,  4  in.  and  8  ft.  high. 
\  platform  2i  in.  above  the  base  of  the 
chamber  carries  the  stall  in  which  the 
animal  stands.  Heneath  the  rear  portion 
of  this  stall  is  a  small  chamber  of  sheet 
copper  about  34  by  67  in.,  entirely  shut 
off  from  the  rest  of  the  respiration  cham- 
ber excej)!  for  two  holes  through  the 
platform,  and  having  a  separate  air-tight 
door.  Through  one  of  the  holes  mcn- 
ti«ined  a  rubber  tube  leads  from  tlie  urine 
funnel  to  a  receptacle  of  tinned  copper; 
to  the  other  hole  is  attached  a  large  rub- 


MODEL  OF   RESPIRATION    CALORIMETER.   SHOWING  GENERAL   PLAN    AND  DETAILS 

OF  CONSTRUCTION 


Experiment  Station,  included  chem- 
ical analyses  of  the  feeding  stuffs  used 
and  of  the  visible  excreta,  the  determina- 
tion of  their  iieats  of  combustion,  a  de- 
termination of  the  gases  given  off  in 
the  respiration  of  the  animal,  and  the 
amount  of  heat  which  the  animal  pro- 
duces. The  apparatus  is  large  enough 
for  experiments  upon  fully  mature  cattle. 
While  no  figures  are  given  regarding 
the  effects  on  the  air  of  the  respiration 
of  the  animal,  the  air  supply  being  700 
liters  (  17.64  cu.  ft.)  per  minute,  the  de- 
tails of  construction  of  the  calorimeter 
itself  are  important  and  valuable  because 
the  apparatus  in  its  present  form  repre- 
sents the  solution  of  several  problems  in 
connection  with  the  tests,  .^s  now  ar- 
ranged, the  respiration  calorimeter  take< 
care  of  nracticallv  everv  condition,  and 
i-^.  therefore,  a  standard  type  of  appara- 


ber  duct  covering  the  hindquarters  of 
the  animal,  and  underneath  it  is  placed 
a  galvanized  iron  box.  tightly  pressed 
against  the  lower  side  of  the  platform, 
to  receive  the  droppings  of  the  animal. 

At  the  other  end  of  the  platform  is 
the  feed  box.  This  is  provided  with  an 
air-tight  cover,  which  can  be  opened  or 
closed  bv  means  of  a  lever  operated  from 
outside,  and  is  also  provided  with  an  air- 
tight door.  By  lowering  the  cover  the 
feed  box  can  be  entirely  shut  off  from 
the  chamber.  The  air-tight  door  can 
then  be  opened  for  the  introduction  of 
feed  or  the  removal  of  residues,  the  door 
closed  and  the  lid  again  lifted.  The  ar- 
rangement constitutes,  in  brief,  an  air 
lock.  The  water  supply  is  introduced 
into  a  small  drinking  basin  at  the  side  of 
the  feed  box  by  means  of  a  pipe  carried 
through   the  calorimeter  wall,  the  water 
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being  weighed  in  and  any  excess  re- 
moved by  drawing  the  water  in  the  pipe 
down  to  a  fixed  level. 

The  large  door  at  the  rear  of  the  ap- 
paratus through  which  the  animal  enters 
and  the  two  small  doors  giving  access 
respectively  to  the  feed  box  and  excreta 
have  heavy  oak  frames  and  are  made 
tight  by  means  of  gaskets  composed  of 
rubber  tubing,  the  doors  being  kept  in 
place  by  means  of  pressure  catches  such 
as  are  frequenth'  used  on  large  refrig- 
erators. 

THE    RESPIRATION     APPARATUS 

Through  the  chamber  above  described 
a  current  of  outdoor  air  is  aspirated  by 
means  of  a  special  pump,  the  air  first 
passing  over  the  expansion   coils   of  an 


to  maintain  the  air  current  and  to  meas- 
ure and  sample  it.  T!ie  number  of  strokes 
as  recorded  by  a  revolution  counter,  with 
the  corrections  for  temperature  and  pres- 
sure, gives  the  total  volume  of  air  pass- 
ing through  the  apparatus,  and  the  re- 
sults of  the  analysis  of  the  ingoing  air, 
calculated  upon  this  volume,  give  the 
weight  of  water  and  carbon  dioxide  car- 
ried into  the  apparatus  by  the  current  of 
air. 

Ry  means  of  a  shunt  valve  connected 
with  an  ingenious  train  of  gearing  one 
stroke  is  delivered  at  regular  intervals 
alternately  tlirough  one  or  the  other  of 
twi>  special  outlets.  The  pump  can  be 
set  to  deliver  thus  one  stroke  in  200,  one 
in  400,  or  one  in  800.  The  two  aliquot 
samples  thus  taken  are  conducted  to  two 


ARRA.NGEMENT   OF   HEATI.NG    WiRES.   COOLING    PIPES.   ETC..   IN   ANIMAL 

RESPIRATION  CALORIM.'JTER 


ice  machine,  where  most  of  its  moisture 
is  deposited  as  frost.  At  the  point  of 
entry  to  the  chamber  samples  are  taken 
alternately  by  one  or  the  other  of  two 
large  aspirators  of  constant  flow  at  the 
rate  of  200  liters  in  12  hours.  In  these 
samples  moisture  and  carbon  dioxide  are 
determined  by  passing  them  through  U 
tubes  containing  sulphuric  acid  and  soda 
lime. 

The  air  leaving  the  respiration  cham- 
ber passes  first  through  four  large  copper 
cans,  standing  in  wells  in  a  brine  bath 
which  is  coiled  to  about  — 20°  C.  by 
means  of  the  ice  machine.  In  these  cans 
the  larger  share  of  the  moisture  of  the 
outcoming  air  condenses  as  frost  and  is 
subsequently  weighed. 

From  the  copper  cans  the  air  passes 
to   the   meter   pump,   which   serves  both 


large  pans  having  counterpoised  rub'  er 
covers.  From  these  pans  each  sample 
separately  is  aspirated  by  means  of  a 
subsidiary  air  pump,  and  after  bubbling 
through  concentrated  sulphuric  acid  con- 
tained in  a  gas  washing  bottle  passes 
through  a  set  of  six  large  U  tubes  (27 
centimeters),  the  first  two  containing 
pumice  stone  saturated  with  sulphuric 
acid,  the  second  two  soda  lime,  and  the 
last  two  pumice  stone  and  sulphuric  acid. 
The  increase  in  weight  of  the  flask  and 
the  first  two  tubes  gives  the  amount  of 
water  and  that  of  the  remaining  four 
tubes  the  amount  of  carbon  dioxide  con- 
tained in  the  samples,  and  these  arnounts, 
multiplied  bv  the  proper  factor,  give  the 
total  amounts  contained  in  the  outcom- 
ing air.  Subtra'-ting  those  contained  in 
the  ingoing  air,  determined  as  described. 
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gives  the  aiiii>unt  added  l>y  the  animal. 
Since  uyoi)  the  composition  of  the  out- 
coming  air  has  also  been  determined  in 
samples  taken  by  means  of  large  aspi- 
rators  (8oo  liters)    of  constant  f^ow. 

The  arrangements  for  determining  the 
heat  given  otT  by  the  animal  are  in 
essentials  likf  tliose  of  the  Atwater-K 
apparatus.  The  heat  is  absurbed  by  a 
current  of  cold  water  passing  through 
copper  pipes  at  the  top  of  the  re^iiiration 
chamber,  access  of  air  to  these  j>ipes  be- 
ing re"ulated  by  means  of  shields  which 
can  be  raised  or  lowered  by  the  operator. 

The  respiration  chamber  proper  of  the 
ai)parattis  is  a  metallic  chamber  of  the 
dimensions  stated  above.  Surroimding 
this,   witli   an   air  space   of  4  in    between 


is  a  double  wooden  wall,  which  in  turn 
is  siirrotindetl  by  a  second  wall  and 
air  space  of  4  in.  The  walls  of  the  respi- 
ration chamber  proper  are  double,  the 
inner  of  copper  and  the  outer  of  zinc, 
with  a  .vin.  dead  air  space  between,  and 
these  walls  are  distributed  some 
•  ("n.*rman-silver  couples  cotmectcd 

in  series  with  a  reflecting  galvanometer 
and  serving  to  indicate  any  difference  in 
temperature  between  the  iimer  (copper) 
and  outer  (  zinc  )  surface.  Any  such  dif- 
ference i»  rectified  and  the  walls  of  the 
chamber  maintaine.d  adiabatic  by  heating 
or  cooling  the  air  space  surrounding  the 
zinc  wall — the  former  by  means  of  an 
electric  current  through  resistance  wires 
and   tlie  latter  by   circulating  cold   water 
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through  brass  pipes.  The  double  wooden 
wall  surrounding  the  metallic  chamber 
also  contains  a  smaller  number  of  iron 
German-silver  couples,  and  is  in  its  turn 
kept  nearly  adiabatic  by  regulating  the 
temperature  of  the  second  air  space.  By 
means  of  very  similar  devices,  the  tem- 
perature of  the  ingoing  air  is  maintained 
the  same  as  that  of  the  outcoming  air. 

The  temperature  of  the  interior  of  the 
apparatus  is  measured  by  means  of  a 
series  of  copper  resistance  thermometers 
connected  to  a  slide-wire  Wheatstone 
bridge,  and  also  by  nteans  of  two  mer- 
curial thermometers.  By  raising  or  low- 
ering the  shields  or  varying  the  flow  of 
water  through  the  absorbers,  the  rate 
at  which  heat  is  removed  through  the 
water  current  may  be  so  regulated  as  to 
keet)  the  temj)eraturc  nf  the  interior  con- 
stant within  verj'  small  limits,  while  the 
slight  variations  are  made  to  balance 
each  other  in  the  course  nf  an  experi- 
ment, so  tiiat  there  is  practically  no  ca- 
pacity correction.  Under  these  condi- 
tions all  the  heat  evolved  by  the  animal 
must  leave  the  apparatus  either  as  sensi- 
l)!c  heat  in  the  water  current  or  as  the 
latent   heat  of  water  vapor. 


Largest  Peat  Machine  in  the  Country 
A  peat  machine  with  a  daily  excavat- 
ing capacity  of  2,500  tons  per  working 
day  of  two  shifts,  or  about  ^I3  tons  of 
fuel  ready  for  the  market,  allowing  for 
the  proper  moisture  content,  has  been 
l)uilt  bv  Peat  Industries,  Ltd.,  ot  .Mon- 
treal, Can.,  and  is  illustrated  herewith. 
Peat  Industries,  Ltd.,  has  lately  been 
formed  under  the  auspices  of  the  rail- 
way builder  and  mine  owner,  M.  J. 
O'Brien,  who  is  the  president  of  the 
company,  and  L.  B.  Lincoln,  vice-presi- 
dent   and    managing   director. 


NEW  DEVICES 


A    New   Solder    in    Paste    Form 

Solderall,  a  new  kind  of  iron  solder, 
in  the  form  of  paste  in  a  coUapsiole  tube, 
has  lately  been  placed  on  the  market  by 
the  H.  W.  Johns-^L^nville  Co.,  New 
\  ork.  It  is  put  up  in  a  manner  similar 
to  the  familiar  tube  of  tooth  paste.  In 
utilizing  this  new  form  of  solder  the 
surface  of  the  pipe  is  first  scraped  with 
a  knife,  after  which  the  paste  may  be 
squeezed  from  the  tube  onto  the  scraped 
surface,  and  a  match,  candle  or  torch 
applied.  When  the  paste  becomes  hot  it 
fuses  and  solders  in  the  same  manner  as 
the  old  style  soldering  stick.  Solderall 
,  may  be  obtained  from  any  of  the  com- 
pany's branch  houses  in  various  parts 
of  the  country.  The  company  reports 
that  it  has  already  met  with  wide  ap- 
proval, especially  on  account  of  its  con- 
venience,  cleanliness   and   economy. 


A  New  Underground  Pipe  Covering 

A  new  form  of  pipe  covering  is  known 
as  Ric-wil  cement,  which  is  the  material 
used  to  insulate  the  Ric-wil  vitrified  tile 
casing  shown  in  the  accompanying  illus- 
trations. This  covering,  it  is  stated,  has 
the  highest  efficiency  of  any  known  heat- 
insulating  material.  It  has  also  proved 
a  powerful  non-conductor  of  electricity 
as  well  as  of  heat.  In  use  it  has  been 
found  to  be  not  susceptible  to  disintegra- 
tion or  loss  of  efficiency  from  moisture, 
and  the  sectional  covering  made  from 
this  cement  does  not  change  its  form  or 
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lose    its    power    after    repeated    submer- 
sions in  water. 

Recent  tests  on  this  form  of  i  ioe  cov- 


KIC-WIL   lMJKK(. ROUND   PiPE  COVERINC. 


erinj?  are  to  the  effect  that  there  is  prac- 
tically no  difference  between  the  cover- 
ing when  used  with  or  without  an  air 
space  between  tlie  ctiverin^'  and  the  pii)e, 
althiiuf^h  it  is  i)robable  that  details  of 
construction   can   be  chanvted  slightly  to 


RIC-WIL    UNDERGROUND    PIPE    COVERING. 
WITH   BASE  DRAIN 

make  the  air  space  more  efficient.  The 
insulation  tests  showed  that  this  type 
of  covering  is  from  7.45  tci  S.7  times  as 
effective  as  the  bare  or  uncovered  pipes 
in  preventing  condensation  of  steam.  An 
interesting  result  of  the  test  was  the  dis- 
covery that  with  tlie  Ric-wil  covering  the 
higher  tiic  steam  pressure  and  steam 
temperature,  the  better  the  efficiency  of 
the  covering.     The  Ric-wil  pipe  covering 


is  made  by  the  Richards-Wilson  Pipe 
Covering  Co.,  Grand  Rapids,  Mich.,  and 
is  sold  through  the  Central  Station 
Steam  Co.,  Detrtiit,  Mich. 


Tyler    Pipe    Conduit    and    Tunnel    Con- 
struction 

.A  niimlitr  ui  intere>ling  devices  are 
included  in  the  steam  and  hot  water  spe- 
cialties lately  placed  on  the  market  by 
K.  H.  Tyler,' joi  Mouse  Hldg..  Pittsburg, 
Pa.,  and  in  the  Tyler  patent  system  of 
underground  conduit  and  tunnel  con- 
struction. The  accompanying  illustra- 
tions show  this  type  of  pipe  conduit,  as 
well  as  ty]>ical  \iews  of  the  Tyler  tunnel 
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TYLER  PATENTED  PIPE  CONDUIT.  SHOWING 
DETAIUS  OF  CONSTRUCTION 

construction.  The  conduit  is  equipped 
with  dirt-proof,  ball-bearing  pipe  sup- 
ports, while  it  is  so  built  that  the  asbes- 
tos does  not  touch  the  pipe.  It  is  stated 
that  asbestos  or  magnesia  has  been  found 
to  tit  pipes,  steel  or  iron  where  it  is  used 
in  contact  with  underground  steam  or 
hot  water  mains.  In  the  tunnel  construc- 
tion use  is  made  of  the  Tyler  pipe  sup- 
port, designed  to  economize  space. 

The  longitudinal  sectional  view  of  the 
conduit  as  installed  shows  the  Tyler  an- 
chor and  e.xpansion  joints,  which  are 
made  with  either  side  or  top  outlets,  as 
required.  They  also  have  a  pocket  for 
removing    the    condensation.      Emphasis 
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is  laid  on  the  fact  that  these  fittings  re- 
quire no  nipple  or  ells  from  which  to 
take  a  branch,  thus  saving  labor  as  well 
as    head    room    in    a    tunnel    or   manhole. 


TYLEK  J'li  E  TL.NNLL  CONSTRUCTION 

The  expan>ion  joint  is  equipped  with  a 
bored  guide  for  the  flange  and  tiie  con- 
struction of  the  conduit  permits  the 
steam  pipe  to  be  rotated  in  their  con- 
duits when  necessary,  thus  giving  a  new 
surface  for  tlie  drain  back  of  the  con- 
densation. 


Running  Record  of  New  Buffalo  Exhaust 
Fan 

An  interesting  record  for  economy  in 
power  consumption  is  reported  by  the 
P.ufTalo  Forge  Company.  Buffalo,  N.  Y., 
in  connection  with  three  double  .exhaust 
fans  of  the  slow-speed,  multiblade  type. 
These  fans  have  been  in  use  for  some 
time  in  the  plant  of  the  Cutler  Desk 
Co..  having  replaced  three  double  fans 
of  another  make.  Performing  the  same 
amount  of  work,  the  new  Buffalo  fans 
consumed  21  H.  P.  as  against  40  H.  P. 
for  the  former  installation.  Figuring 
power  at  $35.00  per  horsepower  per  year, 
tliis  will  be  seen  to  effect  a  saving  of 
$665.00  per  year  with  the  three  fans, 
which,  applied  to  the  purchase  price,  was 
found  to  exceed  a  return  of  100  per  cent, 
per  annum  on  the  investment. 

The  high  efficiency  is  attributed  to  the 
design  of  the  multiblade  fan  wheel  and 
to  its  proportions,  permitting  of  maxi- 
mum efficiency  at  speeds  averaging  fully 


SLOW  SPEED    MULTIBLADE     BUFFALO  EX- 
HAUST  FAN  OF  SINGLE  TYPE 

30  per  cent,  below  the  normal  for  exhaust 
fans.  The  application.'^  of  tliis  type  of 
fan  are  almost  as  numerous  as  those  of 
standard  design.  They  are  made  single 
or  dfjuble  in  sizes  from  30  inches  to  80 
inches  in  diameter,  for  pressures  from  i 
to  6  oz.  Like  the  Buffalo  standard  ex- 
haust fans,  they  are  made  with  reversi- 
ble   housings. 


Barton  Expansion  Automatic  Steam 
Trap,  made  l^y  the  Automatic  Steam 
Trap  &  Specialty  Co.,  Cleveland,  O.,  is 
a   unique  device  which  is  illustrated  and 


SLOW    SPEED    MULTIBLADE    BUFFALO    EX- 
HAUST FAN  OF  DOUBLE  TYPE 
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described  in  a  newly  i>sued  circular.  The 
trap  consists  of  an  inner  and  outer  tube 
and  is  a  radical  departure  from  the  fa- 
miliar float  and  bucket  types.  The  out- 
let end  of  the  inner  tube  bears  the  valve 
scat.  When  the  .steam  enters  the  inner 
tube  it  expands  and  seats  itself  apainst 
the  valve  disc,  thereby  sealing  the  trap. 
When  condensation  takes  place,  the  in- 
ner tube  contracts,  allowiuR  the  water 
to  escape.  The  outer  tube  is  also  an 
expansion  tube,  makinp  the  trap  useful 
both  for  gravity  and  vacuum  heating  sys- 
tems     T'|i    24      Size  6  X  y'j  in. 

» 

Wanted 

Position  wanted  by  luatiii),'  ;ind  miui- 
latinj,'  (Ir.itt-ui.iii  and  estimator.  Steam, 
hot  water  and  fan  systems.  Eastern 
city  preferrc<l.  .\lSo  heating  supply 
salesman.  .\t  present  employed.  Ad- 
dress   I'stimator,    care    of    Hk.vtinc.    .wn 

\'k\TII    VTINC     M«r.  \ZINF. 
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The   First    Packless 
Hot    Water   Valve 

WaiUfd  lor  years  by  c\cry  iiicmberof  tht- 
trade.  Demanded  by  architects  ciaily, 
but  never  has  this  demand  Ix-en  met 
until  to-dav  we  are  ofFerintj  vou  the 
FIRST  PACKLESS  IK)T  WATER 
VALVE. 

Tlic  most  modern  H  O  T  \V  A  T  E  R 
VALVE  on  the  market,  requires  no 
])acking,  cuts  down  the  labor  cost,  as 
this  VALVE  is  made  and  fitted  with 
special  care.  The  materials  used  are  the 
liest  that  can  be  secured,  it  is  a  quality 
VALVE  from  base  to  handle.  Will  satisfy  owner  and  architect.  Be 
in  tlic  preferred  class,  get  the  best  heating  contracts,  use  Triton 
Packless  Hot  Water  Radiator  Valves. 

Interesting  literature,  interesting  prices.     Write  to-day. 

JNTted  States  I^adiator  (orponatiox 

GENERAL    OFFICES    DETROIT.  MICH. 


Triton  Packless  Hot  Water  Radiator 
\'alve.     Made  in  usual  sizes. 
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Miscellaneous  Notes 

Grand  Rapids,  Mich.^Recently  the 
board  of  education  let  a  contract 
amounting  to  $20,000  for  the  overliaul- 
ing  and  installation  of  a  new  heating  and 
VL-ntilating  system  in  the  principal  school 
buildings.  The  board  now  finds  that  the 
charter  forbids  the  issuing  of  bonds,  and 
no  money  is  on  hand  to  carry  out  the 
contracts  made. 

Manufacturers'  and  Dealers'  Protective 
Association,  .it  its  recent  annual  meeting 
in  Xcw  York,  clectcfl  the  following  offi- 
cers for  the  ensuing  year:  President.  \V. 
M.  Seymour;  vice-president,  J.  S.  Sim- 
mons; second  vice-president.  G.  D.  Dor- 
sey;  treasurer,  L.  O.  Knven;  secretary, 
V.  R.  Huntington.  20  I'.road  street.  New 
York  City;  assistant  secretary,  Samuel 
J.  Haiiey.  I^xecutive  committee:  W.  M. 
Seymour,  J.  S.  Simmons,  G.  D.  Dorsey. 
L.  O.  Koven  and  P.  H.  Seward.  Trus- 
tee>       \\'     M.    .Seymour,   J.    S.    Simmons. 


G.  D.  Dorsey,  L.  O.  Kovcn.  P.  H.  Sew- 
ard, A.  F.  Boardman,  F.  A.  Buckman, 
Ma.x  Goebel,  Walter  S.  Gibbs,  Martin 
Bchrer,  J.  H.  Borton,  Fred.  Lowe  and 
K.   P..   llaff. 

Iron  City  Heating  Co.,  I'itisburg,  Pa., 
announces  that  William  G.  Boyle,  for- 
merly consulting  engineer  for  the  estate 
of  Henry  W.  Oliver,  will  hereafter  be 
associated  with  its  organization.  The 
Iron  City  Heating  Co.  was  established 
over  nineteen  years  ago,  installing  steam 
and  electric  power,  steam  and  hot  water 
heating  and  ventilating  s^'stems. 

Mexico,  Mo.,  is  considering  a  propo- 
sition made  by  the  local  electric  and 
water  company  to  put  in  a  central  heat- 
ing plant  to  supply  the  business  and 
many  portions  of  the  residence  sections 
of  the  city. 

Milwaukee,  Wis. — Changes  in  the  heat- 
ing,  decorating  and   lighting   systems   of 


ROBERT  A.  KEASBEY  CO. 

Heat  and  Cold   Insulating   Materials. 

85*^0  Magnesia  and  Asbestos  Air  Cell 

Pipe  and  Boiler  Coverings 

CORK  COVERINGS  FOR  BRINE  PIPES,  Etc. 


100  North  Moore  Street 

NEW  YORK  CITY 


Telephone  6097  Franklin 


ESTIMATES  FURNISHED 
AND  CONTRACTS  EXECUTED 


ARMSTROMG     MALLEABLE    IRON 
HINGED    VISES. 

No.  0  Holds  Pipe  >i  to  2  H  in.  11  lbs.  each 

No.  1       •'        "      J^  '•  21/1   ••  16    •• 

No.  2       •'        "       M   '•  4J4    ••  30    " 

No.  3       "         ••       1    "  6        •'  35    •' 

Crucible  Steel  Jaws,  All  Parts  Interchangeable 

Catalog  mailed  on   request 

MANUFACTURED  B< 

THE  ARMSTRONG   M'F'G  CO. 

321    Knowlton  St. 

NEW  YORK   BRIDGEPORT,  CONN.       Chicago 
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the  Pabst  Theatre  are  to  be  made  during 
the  summer.  H.  \V.  Buemming  is  tlic 
architect. 

Jackson,  Mich. — A  reduction  in  coal 
bills  from  $.p.ooo  a  year  to  $17,510.68  is 
reported  at  the  State  prison  at  Jackson, 
as  a  result  of  the  installation  of  the  new 
power  plant  and  heating  system.  The 
buildings  are  heated  with  exhaust 
steam. 

Tacoma,  Wash. — Tacoma's  city  jail  in 
the  city  iiall  was  rep(jrted  to  be  badly 
in  need  of  proper  ventilation  as  the  re- 
sult of  an  investigation  by  a  committee 
of  ministers  from  the  Methodist  Minis- 
ters' Union. 

Cleveland.  O. — Claiming  that  the  at- 
mnsplurc  in  the  machine  booths  of  m<>v- 
ing-i)icture  theatres  is  conducive  to  dis- 
ease of  the  lungs,  members  of  a  local 
moving-machine  operators'  union  have 
appeared  before  the  board  of  health  with 
recommendations  for  an  ordinance  that 
will  provide  for  the  ventilation  of  these 
booths,  as  well  as  of  the  theatres  them- 
selves. It  was  stated  that  during  the  last 
two  years  four  operators  in  Cleveland 
have  died  from   tuberculosis. 

Andrews  Heating  Co.,  Chicago,  is  till- 
ing an  order  lor  a  complete  hot-water 
heating  plant  to  be  shipped  to  Kwangau. 
Corca,  to  be  used  in  heating  a  hospital 
building  at   that    point 


Quincy  (111.)  Gas,  Electric  &  Heating 
Co.  lias  formally  accepted  the  thirty-year 
franchise  recently  granted  to  it  by  the 
city  council  of  Quincy. 

Portsmouth,  O. — Claiming  that  they 
did  not  have  suthcient  ventilation  in  the 
•  kpartment  where  they  were  working, 
seven  apprentices  and  one  machinist 
walked  out  of  the  Hecr  Kngine  Co.,  re- 
fusing to  continue  work  without  better 
\  cntilation. 

Milwaukee,  Wis. — Health  Commission- 
ir  Kraft  has  served  an  order  on  Supt. 
King  of  public  buildings,  directing  that 
the  ventilation  on  the  district  court  be 
improved.  Two  suction  fans  have  been 
ordered  placed  in  the  court  room  and  the 
transoms  changed. 

Denver,  Colo.  The  consolidation  is 
announced  of  the  l.acombe  I'.lectric  Co., 
capital  $700,000;  Denver  Steam  Heating 
Co.,  $300,000;  and  the  Denver  Gas  &  Elec- 
tric Co.,  with  $().056.030  outstanding 
bonds.  The  merger  is  the  result  of  a 
scheme  outlined  by  Henry  I..  Dougherty, 
who  controls  the  companies  in  question, 
i'atrons  of  the  Denver  steam  heating 
system,  it  is  state<i  will  be  greatly  benc- 
lited  by  the  consididation.  .X  new  plant 
V.  ill  be  built  to  cost  over  $750.0(K)  and 
III  \\     ir,;iiii~    l.iiil 


Not    a    Dirtl    (^aui-.  a  .S<|uirri'l   (^auc  a  Kd( 
Trap  or  a  .Skyrocket  —but  — 
A  CYCLOIDAL  FAN   or    BLOWER 
for  all  purposes.     The  Only  Radical   Improve- 
ment in  Fans  in  Forty  years 
Takes  up  less  room,  runs  at  slower  speed,   re- 
quires less  power.  n"l<'l'"-'i  i"  (.n.Tiiti.ni 
We  ifu.ir.intrr  ourCy^l*' 

stiecti  jnd  po**er.   \\>  luiilil  ttini  ;■.,::  s    .v-    s   :• 
tion*— hundreds  ol  them  in  use— not  "atgiMwl  — l.ut  tietirr 


lV,...T,.r-l  M  u 

GARDEN    CITY    FAN    CO 

Patentees  and  Sole  M'f'rs 

1532  Mccormick  BLDG.  Chicago 

Ei-Libhshcd   1879 
Send  for  Catalogs  1  10  ,-»nd  120.  just  issued 


J-M  Sectional  Conduit 

This  is  a  tile  con-  __^^__^__^^ 
(luit,    salt -glazed    in- 
side and  out.     Is  ab- 

lutely  watertight. 

Acids,  gases  or  the 
.11  lion  of  the  earth  do 
not  affect  it.  Neither 
ran  it  be  injured  by 
weight  or  movement 
"f  pipes.  Practically 
indestructible. 

Easily  opened  after 
installation.  Can  even 
\^e  taken  up  an  1  re- 
laid.     The  most  efli 

cient  conduit  for  con     

vcying   steam,    gas, 

water,   brine    or  other   liquids 

.c;round. 

Saves  90^0  of  heat  lost  in  transmission 
through  unprotected  or  poorly  insu- 
lated pipes. 

\*rile  (or   Cataloq 

H.  W.    JOHNS-MANVILLE   CO. 
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Boiler  and  Radiator  Manufacturers 
elected  the  loll(.)uing  new  officers  at 
their  recent  meeting  at  the  Hotel  Astor, 
\e\v  York  :  President,  P.  M.  Beecher; 
secretary,   William    Ritchie. 

Washin£;ton,  D.  C. — The  appointment 
is  announced  of  Nelson  S.  Thompson  as 
chief  mechanical  and  electrical  engineer 
in  the  office  of  the  supervising  architect, 
Treasury  Department.  Mr.  Thompson 
succeeds  J.  E.  Powell,  who  retires  on  ac- 
count of  ill  health.  Mr.  Thompson  is 
well  known  to  heating  anu  ventilating 
engineers  and  has  presented  a  number 
of  papers  before  the  American  Society  of 
Heating  and  Ventilating  Engineers,  of 
which  he  is  a  member. 

Institute  of  Operating  Engineers  held 
a  meeting  June  17  at  its  headciuarters  in 
tiie  Engineering  Societies  Building,  New 
i  i>rk.  for  the  purpose  of  incorporating. 
Hubert  E.  Collins  opened  the  meeting. 
J.  C.  Jurgensen  was  elected  to  the  chair 
and  H.  E.  Collins  was  made  secretary. 
The  attendance  was  85,  of  whom  58  were 
members.  The  meeting  was  addressed 
by  a  number  of  speakers,  following 
which  the  roll  call  was  made,  and  the 
executive  committee  signed  the  incor- 
poration papers,  which  makes  the  Insti- 
tute of  (Operating  l-'.nginecrs  a  legal  and 
duly  incorporated  institute  of  learning, 
empowered  to  issue  certificates  and  di- 
plomas for  the  various  grades.  The  in- 
stitute starts  with  a  charter  mcmber>hip 
of  ,i,2(y  The  first  annual  meeting  will  be 
held  in  Xew  York.  Sept.  i.  191 1,  for  the 
election  of  officer.->  and  transaction  of 
business. 

National  Association  of  Master  Plumb- 
ers, at  it>  twenty-iiiiuli  annual  conven- 
tion, held  in  Galveston,  Tex.,  June  13- 
16,  191 1,  elected  the  following  officers  for 
the  ensuing  year:  President,  .\.  C.  Ey- 
non,  Canton,  O.:  vice-president.  Frank 
J.  Fee,  Xew  York:  secretary  (nominated 
by  the  new  president),  Louis  E.  Deuble, 
Canton,  O.:  treasurer,  William  McCoach, 
Philadelphia.  The  report  of  the  secre- 
tary showed  a  gain  in  membership  of 
100.  while  the  treasurer's  report  showed 
a  balance  on  hand  of  $10,700.  and  the  na- 


tional association  was  declared  to  be  in 
healthier  shape  than  ever  before.  It  was 
voted  to  hold  the  next  convention  in 
Salt  Lake  City. 


Manufacturers'  Notes 

Federal-Huber  Co.,  Chicago  and  New 
York,  announces  the  witlidrawal  from 
the  company  of  A.  D.  Sanders  and  A.  D. 
Sanders,  Jr.,  general  manager  and  treas- 
urer, respectively.  Their  interests  in  the 
Federal-Huber  Co.  have  been  purchased 
by  Donald  .\.  Raymond,  the  vice-presi- 
dent. In  addition  to  his  other  duties,  Mr. 
Raymond  assumes  the  office  of  treasurer. 
Mr.  Sanders  has  served  as  president  of 
the  Central  Supply  .\ssociation  and  of 
the  National  Association  of  Brass  Manu- 
f.'icturcrs,  and  also  as  a  member  of  the 
National  Committee  of  the  Confederated 
Supply  Association.  The  future  plans  of 
the  ^Iessrs.  Sanders  have  not  been  an- 
itounced. 

United  Electric  Co.,  Canton.  O.,  manu- 
facturers of  tile  Tuec  air  cleaning  devices, 
has  appointed  Frederick  A.  Wilson  in 
ciiarge  of  its  New  York  branch  at  129 
Wortii  street. 

Pullman  Automatic  Ventilator  Co., 
^'o^k,  I';i..  ha>  appointed  C.  C.  Frick  in 
charge  of  its  plant  at  York.  Mr.  Frick 
recently  resigned  as  vice-president  of  the 
Security  Title  and  Trust  Co.,  of  York. 
Judge  Wanner  has  handed  down  an  opin- 
ion in  the  etjuity  proceedings  of  the  York 
Tru-^t  Co.  against  the  corporation,  dis- 
solving the  injunction  issued  against  the 
concern,  June  6,  1910,  and  commanding 
W.  W.  Birnstock.  the  receiver,  to  deliver 
to  the  defendant  all  of  its  property.  It 
is  the  purnose  of  the  officers  of  the  com- 
l)any  to  rehabilitate  the  business. 

Abram  Cox  Stove  Co.,  Philadelphia, 
Pa.,  announces  the  resignation  of  Charles 
S.  Prizer  as  first  vice-president,  effective 
June  I.  Mr.  Prizer  is  succeeded  by  R. 
H.  Thomaf=. 

United  States  Radiator  Corporation, 
Detroit.  Mich.,  has  leased  the  ground 
floor  and  basement  of  the  northeast  cor- 
ner of   Fourteenth    and  Pine   streets,   in 


JENKINS     '96    PACKING 

Makes  tight  and  leakless  steam  joints.  And 
ammonia,  oils  or  acids  do  not  affect  it.  On 
permanent  work  it  will  last  as  long  as  the 
metals  which  hold  it.  For  temporary  work, 
when  properly  applied,  it  can  be  used  re- 
peatedh".     It  is  strong,  tough  and  flexible. 

It  is  guaranteed. 

JENKINS   BROS.,    New  York,    Boston,  Philadelphia,  Chicago 
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St.  Louis,  Mo.,  for  a  term  of  years.  The 
rooms  will  be  occupied  as  headquarters 
and  show  rooms  of  the  St.  Louis  branch. 


News  Firms  and  Business  Changes 
Murphy  &  Lewis,  Land  Title  Buildini,', 
Phiiadelpliia,  I'a.,  is  a  new  firm  composed 
of  E.  T.  Murphy  and  A.  T.  Lewis,  which 
will  act  as  sales  managers  for  the  Buffalo 
Forge  Co.,  Buffalo  Steam  Pump  Co.  and 
tlie  Carrier  .\ir  Conditioning  Co. 

E.  F.  Singer  &  Co.,  33.3  Hudson  strct-t, 
\cw  York,  has  entered  the  heating  and 
ventilating   contr.icting   field. 

Baylcy  Heating  Supply  Co.,  Milwau- 
kee, \N'is..  is  the  changed  name  of  the 
Bayley    Heating   Co. 

Aetna  Heating  and  Ventilating  Co., 
formerly  of  New  Britain.  Conn.,  and  New 
York,  has  located  at  422  West  .^Sth  street. 
New  York,  where  in  future  all  of  its 
business  will  be  cf>nducted.  The  build- 
ing has  been  rcfittted,  and  considerable 
new  machinery  installed  in  connection 
with  tiu'  Company's  workshop. 

York  Engineering  Co.,  York.  Pa.,  has 
been  licensed  to  do  business  in  Virginia, 
a  written  power  of  attorney  being  filed 
with  tin-  commission  api>ointing  W.  H. 
Campbell,  of  Kichmoncl.  -statutory  agent. 
The  maximum  capital  authorizetl  by  the 
charter  is  $50,000.  and  the  objects  and 
purposes  the  installing  of  heating  and 
ventilating  systems. 

Grimshaw  &  Sturges,  41  Christoplu-r 
strut.  .Ww  York,  is  a  new  firm  which 
will  engage  in  contracting  work  in  con- 
nection with  the  installation  of  heating, 
ventilatine  and  i>o\ver  nlants.  One  of 
the  ))rincipals  is  T").   F,.  Grimshaw. 


Business  Chances 

Durant,  Okla. — At  a  special  election 
held  in  Durant  tlie  citizens  voted  to  issue 
$10,000  bonds  to  install  steam  heating 
sy<li-ms  in  I'tnir  ward  school  buildings. 

Watertown,  Minn. — At  a  special  school 
meeting  it  was  voted  to  issue  bonds  to 
the  amount  of  $3,500  to  install  a  heating 
plant  in  the  new  high   school  building. 

Peoria,  111. — The  Peoria  State  Hospital 
has  obtained  an  appropriation  for  the 
current  year  of  $<)4.3.5.V> '>''^.  Included  in 
the  items  is  $50,000  to  begin  the  work 
of  converting  the  present  hot  water  heat- 
ing system  into  a  steam  heating  system; 
also  $.30,000  to  begin  work  of  construct- 
ing an  independt-nt  water  works  for  the 
.isvlum. 

Washington,  D.  C. — Sealed  proposals 
will  he  receive*!  at  the  office  of  the  Su- 
]KTvi?.ing  .\rchitrct.  Treasury  Oopart- 
ment.  for  the  following  named  work: 

lentil  July  21,  191 1,  for  the  construc- 
tion complete,  inclrding  plumbing,  gas 
piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  lighting  fixtures  of 
the  United  St.it.-.  post  office  at  .Mpena, 
Mich. 

I'ntil  Jidy  -■.-.  \')\i,  for  the  construction, 
iucludintr  jjlumbing,  gas  t^iping,  heating 
apparatus,  electric  conduits  and  wiring 
and  lighting  fixtures  of  the  United  States 
pr»st  office  at  Schenectady.  N.  ^'. 

■ 

New  Corporations 
George  J.  Gilsdorf  Co.,  Toledo,  O.. 
capital  $10,000.  to  Conduct  a  heating  and 
plumbing  contracting  business.  Incor- 
porators: George  J.  Gilsdorf,  William 
Lower.  W.  S.  Bauserman,  Carl  J.  Lin- 
decker  and   C.   C.  Whitmore. 


KEEPS 
JOINTS 

TIGHT  JOSEPH  DIXON  CRUCIBLE  COMPANY        Jersey  City,  N.  J. 


1  luit's    what     Oi.\()ii"s     l'i|)f     |(Hiit    Loinpoiirul 
does  unci   \  et   permits   easy   disconnection 
\vhene\er   rhis   is    desired. 


McDaniel    Improved   Steam  Trap 

WILL    DO   THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacturing  Steam  Traps  and 
know  there  is  no  better  trap  made.     May  we  send  you  one  for  trial? 

Watson  6i  McDaniel  Co. 

160  North  rth  Street         -         PHILADELPHIA,  PA. 

Send  for  Catalogue 
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John  Davis  Plumbing  Co.,  Elizabeth, 
X.  J.,  capital  $10,000,  to  engage  in  heat- 
ing and  phunbing  contracting.  Incor- 
porators: John  Davis,  Lucy  M.  Davis 
and  Harold  L.  Crane. 

Taylor-Flagg  Co.,  Meriden.  Conn.,  cap- 
ital $.55,000,  to  engage  in  heating  and 
plumbing   business. 

Mahony  Boiler  &  Radiator  Co.,  Green 
Island,  N.  V.,  capital  $75,000,  to  manu- 
facture radiators,  boilers  and  special 
heaters.  The  company  has  recently  pur- 
chased a  plant  at  Cn-cn  Island. 

General  Engineering  Co.,  I'argo,  \.  IX. 
capital  $50,000.  to  engage  in  heating, 
plumbinii  and  electrical  work.  President. 
Jaines  Kennedy;  vice-president,  .\K-\. 
Stern;  secretary  and  treasurer,  W.  V . 
I'Krtune. 

R.  H.  Levering  Co.,  I'-ci-tuu,  to  con- 
duct a  heating  contracting  busine>s. 
President,  R.  H.  Lovering:  treasurer,  R. 
H.  Lovering.  The  fore.going,  together 
with  L.  y.  \\'al<h.  arc  the  incorporators. 

Howard-Haley  Co..  Roanoke,  Va..  cap- 
ital $io.f)fxj.  President,  J.  E.  Howell; 
vice-president  J.  M.  llalev;  secretary 
and   treasurer,   G.   W.    Howell. 

Automatic    Ventilating    Co..    Los    .\n 
gcles,    C.il.,    capit.il    $75,000.      Incorporat: 
ors:   L.   ( ).   Matthews,  J.    K.   Pennington. 
M.  A.  Pennington,  X.  L.  Harden  and  O. 
R.   Harden. 


Boston  Heating  Co.,  Buffalo,  X.  Y., 
capital  $25,000,  to  engage  in  heating  con- 
tracting business.  Incorporators:  Jason 
X.  Whitconib,  Stuart  A.  Cummings  and 
George  M.   Voukcr,  all  of  Buffalo. 

Globe  Heating  and  Engineering  Co., 
St.  Louis,  Mo.  Incorporators:  l'>ank  .\. 
Wheeler,  Henry  A.  Dows  and  T.  Warren 
Jones. 

Union  Blower  &  Engineering  Co.,  capi- 
tal $50,000.  Incorporators:  R.  V.  Whit- 
ing, F.  H.  Bryant  and  L.  F.  Halloran. 

W.  E.  Keene  Co.,  Cleveland.  O.,  capi- 
tal $10,000,  to  manufacture  heating  and 
ventilating  specialties.  Incorporators: 
C.  B.  Vinton,  W.  D.  Elliott.  William  E. 
Keene,  Elizabeth  Hatch  and  Maude  E. 
Keene. 

D.  &  T.  Manufacturing  Co.,  1915  Ham- 
ilton avenue,  St.  Louis,  Mo.,  capital 
$,?o,ooo,  to  manufacture  and  market  an 
automatic  hot  water  regulator  and  circu- 
lator. President  and  manager,  J.  M. 
Doherty;  secretary  and  treasurer,  H.  C. 
Tatler. 


Contracts  Awarded 


J.  C.  St.  John  Plumbing  &  Heating 
Co.,  Colorado  Springs.  Colo.,  heating 
and  plumbing  new  Chaves  County  court 
house  in  Xew  Mexico  for  $12,000. 


JUST    ISSUED 
Catalog    180,    Sturtevant    Engineering    Series 
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MULTIVANE  FANS 

THIS  CATALOG  CONTAINS: 

Illustrated   description   of  design  and  construction   of  the  "Most  Efficient  Commercial 
Fan  in  the  World."' 

Table*    of    Capacities   and    Dimensions,   Horse   Powers,    Sizes  and  Pressures  to   meet 
various  uses  and  conditions. 

Photographs  of  various  combinations — fan  and  engines  ;  fan  and  motors  ;  belt  drive  ;  fan 
and  turbine — Photos  of  various  installations. 

SUPPLY  LIMITED 

Owing  to  the  cost  of  publication  our  distribution  of  these  catalogs  must 
be  limited.  We  want  to  send  copies  to  all  those  having  in  charge  the 
piirchase  or  specification  of  fans  or  fan  systems.  Those  not  having 
such  authority,  but  interested,  will  be  supplied  if  possible.  Write  us 
on  your  firm's  letter-head  asking  for  Catalog  180-V. 

B.  F.  STURTEVANT  COMPANY 

Fans     and     Blowers 

General    Office    and    Works         -  HYDE     PARK,  MASS. 

Branches  in  Large  Cities  g^9 
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Huffman-Conklin  Co.,  Columbus,  O., 
was  the  low  bidder  for  the  hcatiuj^  and 
plumbing  work  for  the  general  hospital 
ijuildings   in   Cincinnati. 

H.  Kelly  &  Co.,  Minneapolis,  Minn., 
power  plant  and  ventilating  and  heating 
systems  for  the  Hospital  for  Inebriates 
at  Willmar.  The  work  will  amount  to 
$28,200. 

Columbus  Heating  &  Ventilating  Co.. 
Colunil)n>.  ()..  hot  air  heatin)<  .-y>tcni  in 
the  Washington  School  building  at 
Wlu'eliii:^.  \\'.   \'.i..  for  $7,400. 

Thomson  &  Horner,  Winnipeg.  Man., 
heating  and  ventilating  Strathcona  school 
and  addition  for  $i6,.soo.  The  work  will 
include  air  wa>her  and  vacuum  cleaning 
system;  also  automatic  temperature  con- 
trol   system. 

Abrahamson   &    DeGear,   San    Franci- 
CO,    Cal..    heating    ami    ventilating    John 
Swett  grammar  school  in  San   I'mncisc 
for  $8,589. 

Garden  City  Fan  Co.,  Niles.  Mich.,  was 
linallv  auardiMl  the  contract  for  the  ven- 
tilating ei|uipment  for  the  new  high 
school  building  at  that  place.  I-lvans  & 
Co.,  who  are  the  contractors,  had  let  the 
contract  to  the  H.  V.  Sturtevant  Co.,  but 
a  storm  <if  protest  arose  over  the  fact 
that  the  Garden  City  Tan  Co..  which  is  a 
local  industry,  was  not  permitted  to  do 
the  work.  Citizens  took  up  the  matter 
and  the  Sturtevant  Co.  finallv  agreed  to 
relin(iuish  the  contract  for  about  $1,200 
The  money  was  raised  by  subscription. 

Clift  Wise.  Springfield.  O.,  new  hot- 
blast  heating  pl.mt  at  the  Chami)ion  divi- 
sion of  the  International  Harvester  Co. 
Brunka  Bros.,  Marion.  Ind..  heating  the 
M.irion  public  librarv  for  $J.<)72.  Hot 
water  for  the  heating  system  will  be 
supplied  from  the  mains  of  the  Marion 
Light  &  Heating  Co.  The  building  will 
be  erpiipped  with  3.V000  sq.  ft.  of  radia- 
tion. 

J.  Wahlman  &  Sen,  Ishpeming,  Mich.. 
heating  plant  f«>r  rrinceton  Mine  No.  2, 
of  the  Cleveland  Cliffs  Iron  Co.  The 
building  will   be  a  single   story   stricture 


of  concrete  and  brick.  32  ft.  long  and  26 
ft.   wide. 

McMahon  Heating  &  Plumbing  Co., 
Kansas  City.  Mo.,  heating  and  ventilat- 
ing the  building  for  contagious  diseases 
of  the  general  hospital  at  Kansas  City, 
for  $7,000;  the  plumbing  contract  went 
to  Graham  &:  Co  .  at  their  bid  of  $5,300. 

Otis  Engineering  Co..  Oswego,  N.  Y., 
heating  and  plumbing  Hotel  Pontiac  for 
$^O.i.^.V 

W.  D.  Mohn  Co.,  Reading,  Pa.,  he.it- 
ing  system  lor  Hope  Rescue  Mission  in 
Reading. 

Donnelly  &  White,  Austin.  Tex.,  steam 
heating  Federal  building  at  Denuison, 
Tex. 


Trade  Literature 

This  Is  the  Only  Theatre  in  St.  Louis 
that  Is  Fighting  the  White  Plague  is  the 
title  oi  ;i  folder  dcscniung  the  c»)oling  ;iiul 
air-purifying  effects  obtained  in  the  Prin- 
cess Theatre,  St.  Louis,  which  is  ecpiip- 
ped  with  the  Kincaly  system  of  air  puri- 
fying and  cooling,  manufactured  and  in- 
stalled by  the  Kauffman  Heating  &  l"n- 
gineering  Co,,  of  St.  l.ouis.  This  theatre 
is  supplied  with  60,000  cu.  ft.  of  air  per 
minute,  or  40  cu.  ft.  for  each  occupant, 
and  the  air  is  cooled  as  much  as  20°  F. 
in  summer.  The  company  states  that 
this  i>^  one  of  over  300  plants  of  this 
type  which  it  has  designed  and  installed. 

How  New  York's  Municipal  Buildings 
Are  Heated  i>  .1  t'older  issued  by  tlic  II. 
\V.  Johns-.Manvillc  Co.,  New  York,  show- 
ing on  the  cover  a  group  of  municipal 
buildings  in  City  Hall  Park.  New  York, 
heated  from  one  central  plant  through 
J-M  sectional  conduit.  The  central  plant 
is  located  in  the  Hall  of  Records  and 
dotted  lines  indicate  the  course  of  the 
conduit.  Other  views  show  details  of 
construction;  also  a  cross  scctioti  of 
J-M  sectional  conduit  through  support- 
ing tec.  A  striking  series  of  pictures 
illustrates  typical  instances  of  unsatisfac- 
tory installations  of  other  types  of  con- 
dui'f-. 


% 


High  Grade  Expansion  Joints 

We  manufacture  f.xp.msion 
joints  for  inside,  outside  and 
underground  work.  In  all  size« 
irom  1  to  3^1".  Our  experience 
covers  a  period  of  over  thirty 
years.  Let  us  figure  on  your 
requirements. 

Write  (or  Bulletin  104 

American  District  Steam  Co. 


tockport,  N.  Y. 


(  hicaqo.  Ill 
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Mueller  Reducing  and  Regulating 
Valves  l^  a  new  catakiguc  ciubracitig 
the  line  of  reducing  and  regulating 
valves  made  by  the  H.  Mueller  Mfg.  Co., 
Decatur,  111.  The  company  states  that  it 
has  gone  extensively  into  this  business 
and  is  making  regulators  for  all  kinds  of 
service,  including  water,  steam,  air,  gas, 
oil  and  ammonia.  The  company  is  also 
maintaining  a  corps  of  experts  on  the 
question  of  regulating  different  pressures 
and  is  in  a  position  to  answer  any  ques- 
tion or  suggest  a  remedv  where  intri- 
cate problems  of  pressure  exist.  The 
catalogue  is  well  illustrated  and  the  de- 
sired information  is  given  in  concise 
form.     Pages  20.     Size  b^i  in.  x  10  in. 

Central  Station  Heating,  a  handsomely 
gotten-up  uublication,  issued  by  the 
.•\merican  District  Steam  Co..  Lockport. 
is  a  striking  testimonial  to  the  growth 
and  success  of  the  central  station  heating 
industry.  The  publication  deals  in  a  gen- 
eral way  witli  central  station  heating 
and  is  illustrate<l  throughout  with  vicw> 
of  private  residences,  business  blocks, 
public  buildings,  etc.,  located  in  all  parts 
of  the  United  States  and  Canada  which 
are  now  being  heated  by  live  and  exhaust 
steam  from  central  stations  in>italled  by 
the  American  District  Steam  Co.  There 
are  also  illustrations  of  the  company's 
methods  of  construction  and  other  points 
of  mechanical  ititerest.     The  book  is  well 


worth}-    of    a    place    in    everj-    engineer's 
library.     Pp.  ^b.     Size  8  x  10'>4  in- 

Vacuum  Cleaning  of  Schoolhouses,  by 
Thoma^5  D.  I'erry,  is  a  reprint,  in  pam- 
phlet form,  of  a  series  of  articles  that 
appeared  in  the  American  School  Board 
Journal,  of  ^tlilwaukee.  Wis.  The  articles 
review  the  methods  employed  in  vacuum 
cleaning,  both  with  portable  and  station- 
arj-  outtits,  and  include  the  results  of  a 
number  of  tests  with  different  types  of 
apparatus.  One  of  the  articles  gives  out- 
line specifications  for  vacuum  cleaning 
equipment.     Pp.  44.     Size  4' j  x  6J4  in. 

Kauffman  Quality — Kinealy  Air  Purify- 
ing. Cooling  and  Humidifying  System  is 
the  title  of  a  well-designed  and  exhaus- 
tive catalogue  lately  published  by  the 
Kauffman  Heating  &  Engineering  Co., 
St.  Louis,  Mo.  The  catalogue  is  intend- 
ed for  the  use  of  architects,  engineers, 
contractors  and  the  general  public  who 
are  interested  in  the  subject  of  air  purify- 
ing and  air  conditioning.  The  company's 
engineering  staff  includes  Prof.  J.  H. 
Kinealy,  the  inventor  of  the  system  and 
apparatus.  Full  details  are  given  regard- 
ing the  high  grade  of  materials  used  in 
the  Kinealy  air  purifier,  together  with 
detailed  directions  for  its  installation  and 
operation.  .A  special  section  is  devoted 
to  data  for  the  Kinealy  air  washer.  Types 
.\  and  B,  while  a  number  of  pages  are 
devoted    to   engineering   data   in   connec- 


THE    VALVE     THAT    W^ORKS 


89  Movvell  Automatic 
Relief  V^alves  are  in- 
stalled in  the  Doherty 
Silk  Mill,  in  Paterson, 
one  of  the  most  up-to- 
date  plants  in  the  country 
and  THE  SYSTEM 
WORKS  PERFECTLY 


Send  for  descriptive  matter,  telling  how  the  Mowell 
Automatic  Relief  Valve  is  suited  to  Exhaust  and  Low 
Pressure  Steam  Heating,  how  it  expels  all  air  and 
water  from  the  radiator  and  how  easy  it  is  to  keep 
clean. 


Augustus  Mowell 

249  Graham  Avenue,  PATERSON,  N.  J- 
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tion  with  humidity  work.  Xiimerous  il- 
lustrations of  the  apparatus  serve  to 
bring  out  clearly  the  various  points  men- 
tioned in  the  descriptive  matter.  Views 
of  buildings  equipped  wtih  the  Kincaly 
apparatus,  in  several  cases  accompanied 
by  striking  te'^timonials,  are  a  notable 
indication  of  the  efficiency  of  the  appa- 
ratus, as  indicated  by  its  wide  use.  Pp. 
55.     Size  8  X  8'/'  in. 

Royal  Smokeless  Boilers,  made  by  the 
Ilart  &  Cr..u-c  Co..  Ltua.  X.  Y..  is  the 
title  of  an  interesting  publication  devoted 
to  the  typo  of  hontrr.   wliidi   1=   cruiippo'l 


with  a  down-draft  grate.  The  point  is 
made  that  tiiis  boiler  will  burn  soft  coal 
of  anj-  grade  without  showing  smoke. 
The  boiler  is  of  water  tube  construction, 
having  two  fires.  Raw  fuel  is  thrown  on 
the  upper  grate,  through  which  water 
circulates.  The  lire  burns  downward,  so 
that  all  smoke  and  gases  must  pass  down- 
ward through  the  body  of  fire,  with  the 
result  that  opportunitj*  is  given  them  to 
become  fully  ignited  and  thus  perfect 
combustion  secure<l.  Many  buildings  are 
shown  which  have  been  equipped  with 
tlM's  t\pr  of  boilor      Pp.  4S.     Si/c  8x8  in. 


BOOKS  ON  HEATING  AND  VENTILATION 


Heating  and  Ventilating  Buildings,  a  standard  manual 
for  hcatinR  onRinccrs  and  architects.  By  Prof. 
R.  C.  Carpenter.  Fifth  edition,  lamely  rewnttrn. 
577  pagnt.     27  7  His..  8vo.  cloth.     S4.00. 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings 

Bv  William  J.  Maldwin.  Fiflecnth  edition.  Re 
vised  and  enlarged.  391  latris  131  fiaure*. 
Sire,  Sx7;j  in.  Contams  d^v  riptions  of  steam 
heating  apnaratu<i  tor  warming  and  ventilating 
l.\ige  buildings  and  private  houses,  with  remarks 
and   Ubies.     Cloth,   $2.50. 

Handbook  for  Heating  and  Ventilating  Engineer*.  By 
Prof.  James  D.  IlolTtnan  and  Hcnj.imm  F.  Rabcr. 
The  latest  book  on  this  subj  -ct.  Unusually  com- 
prehensive. 320  pages,  with  45-p.T«e  appendix. 
Site  4,'-4x6>i  in.,  bound  in  flexible  leather.  Price, 
$3.50. 

Qoestions  and  Answers  on  the  Practice  and  Theory 
of    Steam    and    Hot-Water    Heating.     By    R.    M. 

Starbuck.      Illustrated.      $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  8.1  pages.  Pocket  size.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.      Boards,  50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.  Price, 
$2.00. 

Air-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  W  ith  fig- 
ures.   12mo.    Illustrated.    143  pages.    Price,  $1.20. 

Steam-Electric  Power  Plants.  By  Frank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  con.'itructinn 
and  operation.      473  pages.    340  ills.      Price.  $5.00. 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D. 
Adams.  M.  h..  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  build 'ngs  should  be  based.  The  problem  is  to 
determine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost,  12mo. 
Cloth.  $1.00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King.  Containing  over  300  detailed  illustra- 
tions. The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat- 
ing and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  tcs'ing  such 
systcm.s,      8vo.      .^^7    p3R''5.      Price,   $.^.00. 


Dean's  System  of  Greenhouse  Heating,  t>y  steam  of 
hot  water,  with  formulas  for  obtaining  different 
temperatures,    by    Mark    I'ean.      Price,   $2.00. 

Power,  Beating  and  Ventilation.  By  Charles  L. 
Hubbard.  li.S.,  M.E.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
f,'',i,-,  •  ,.f  t^'-atmg  iscovered.  including  the  heatmg 
I  iition.«  with  central  plants.     Space  is 

a  •  ;  ;o  electrical  matters  connected  with 

sirani  plains.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Notes    on    Heating    and    Ventilation.       By   John    R. 

Alien         l-'-'     r..^"  '■!    ill  I   tr..li,.ii-         .Sir.-     4',;x 

6  .' J   in.  ;i 

tM  ,!rit'  .  .■ 

tl<riii  Ih'  in->tallaliun  aixl 

.;   apparatu<.      Cloth.  $2.(M). 

Hot-Water  Heating  and  Fitting.  By  W.  J.  Baldwin 
Fourth    edition.      Price.    $4.00. 

Steam  Fitters'  Computation  and  Price  Book,  abridged. 
By  Mark  Dean.      Price.  $2.50 

Practical  Treatise  Upon  Steam  Heating.     By  P.  Dye. 

M  methods  and   appliances  for  warming 

etc.     Low;pressure.  high  pressure  and  cx- 

i.. ...... am.     8vo.  cl'-th,  illustrated      Price.  $4.00 

The  School  House.  Its  Heating  and  Ventilation. 
By  J.  A.  Moore.      204  pages,   illustrated.  $2.00 

A  Hanuil  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
lor  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  flue*,  etc.  By  F.  Schumann.  Second 
edition,    revised    and    enlaiged.      12mo.  $1.50 

German  Fcrroulas  and  Tables  for  Heating  and  Ven- 
tilating Work,  especially  adapted  for  those  who 
p  .ir  or  ere(  t  heating  apparatus.  By  Prof.  J.  H. 
Kinealy.      Illustrated.      Price.  $1.00 

Tables  for  Calculating  Sizes  of  Steam  Pipes.  By 
Isaac  Chaimovitsch.  A  manual  for  the  determina- 
tion of  steam  pipe  sizes  for  low  pressure  heating. 
48   pages.      4   insert   tables.      Price.  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretical 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
200  pages.  39  diagrams.  Full  limp  leather  pock- 
ctbook   round    comers,    gilt  edges.      Price,   $5.00. 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Api'lird 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.     Size,  6x9  in.     Cloth,  $2.00. 

An  Outline  of  Warm'ng  and  Ventilating.  Bv  William 
J.  Hal.iwin.      Price.  SI.OD 

Modem  Sanitary  Plumbing,  Steam  and   Hot  Water. 

By  James  J.  Lawlcr.  400  P'tRes.  228  illustra- 
tions. Size.  6x0  in.  This  is  the  latest  edition  of 
Mr.    Lawler's   well-known   work   on   this   subject 

Pri'-e.   $.=!  no 
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1123  BwoADWAY  -NEW    YORK  August,  1911 


Central  Station   Heating 

5. — Pii'i-:  mm;  lussks  fko.m  fkicii<ix 

r.V    IJVKON    T.    GiFFORD 

(Previous  articles  in  this  series:  "Pipe  Line  Losses  from  Radiation," 

April.  1911  :  "Rates,"  May,  igii  ;  "'Ready  to    Serve'  or  "Maxi- 

nunn  iJeniand'  Rate,"  June,  lyii  ;  "Operation,"  July,  191 1 J 

Loss  Due  to  Friction 

Steam  Mains. — Many  different  formulas  and  tables  are 
in  use  for  figuring  the  loss  due  to  friction.  The  velocity, 
quantity  of  steam  flowing,  as  well  as  the  pressure,  affect 
the  friction  on  the  sides  of  the  pipe  and,  if  the  steam  flows 
in  the  opposite  direction  to  the  condensation,  we  add  an- 
other factor  which  materially  affects  the  friction  loss,  due 
to  the  skin  friction  of  the  water  and  the  steam,  as  well 
as  the  partial  choking  of  the  pipe  area,  on  account  of  the 
depth  of  water  necessary  to  give  the  condensation  sufficient 
head  to  drain  back. 

As  a  rough  method  of  estimating  friction  loss  in  heat 
units  use  may  be  made  of  the  pipe  capacity  curves  here 
given. 

Multiply  the  pressure  drop  given  on  the  curves 
(Charts  Nos.  1,  2  and  3)  by  the  factor  or  constant  0.2. 
This  will  give  the  number  of  heat  units  lost  per  pound  of 
steam.  This  product  multiplied  by  the  number  of  pounds 
of  steam  per  hour  will  give  the  total  heat  units  lost  per 
hour  in  low  pressure  steam   mains. 

By  referring  to  Pipe  Capacity  Chart  No.  i : 
1000  lbs.  steam  per  hour  in  a  4-in.  pipe  looo  ft.  long. 
Loss  =  1.2  X  0.2  X  1000  =  240  B.T.U. 
Same  in  a  3-in.  pipe  =  7.3  X  0.2  X  looo  =  1460  B.T.U. 
Same  in  a  3il;-in.  pipe  =  2.5  X  0.2  X  1000  =  500  B.T.U. 
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PRESSURE  DROP  IN  STEAM  MAINS.  S-IN.  TO  10-IN.,  BOTH   INCLUSIVE 

Based  on  0.33  lbs.  Steam  per  Square  Foot  of  Radiation  per  Hour.     Also  1  lb.  of  Steam  ==  1000  B.  T.  U.      Radiation  Loss  =  0.05  lbs.  of 

Steam  per  Square  Foot  of  Underground  Surface. 
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Water  Mains. — W  c  have  about  the  same  conditions 
affecting  the  friction  in  water  pipe  Hncs  that  we  have  in 
steam  pipes,  the  velocity,  the  tiuantity  and  the  pressure. 
The  natural  laws  of  gravity  also  affect  the  llow. 

To  estimate  the  loss  in  B.T.U.  in  the  friction  of  water 
pipes,  refer  to  the  pipe  curves  for  water  and  use  the  fol- 
lowing    formula: 

Examjile : — 15.000  s(|.  ft.  radiation.  5-in.  pipe  looo  ft. 
long.     From  curve,  friction  drop  is  0.52  lbs. 

Loss  in  B.T.U.  =  0.046  X  F  X  R  X  L 
0.046  =:  a  constant. 

F  =  friction  droj)  in  lbs.  per  100  ft. 
R  =  radiation  shown  by  table. 
L  =  length  in   100  ft. 

In  the  case  cited. 

B.T.U.  loss  bv  friction  =  0.046  X  0.52  X  i^.ooo  X  10  = 
3588  B.T.'U.  i.cr  hour. 

The  value  of  this  constant  o.o4(>  takes  into  considera- 
tion using  the  exhaust  steam  from  the  pumps  in  the  heat- 
ing system  and  also  the  usual  circulating  pump  efficiency, 
which,  in  reciprocating  pumps,  is  very  low. 

Combining  the  Losses  from  Radiation  and  Friction  to  Find 
the  Most  Economical-Sized  Pipe  Line. 

Steam. — (iiven  1000  lbs.  per  hour  to  carry  1000  ft. 

From  our  pipe  curve  for  steam  (  Chart  \o.  i )  we  see 
that  a  3-in.,  3'j-in.,  4-in.  and  4'j-in.  jiipe  will  do  this 
nicely  l)ut  we  must  determine  the  most  economical  one. 

Loss  by  friction  according  to  formula: 

3  -in.  line  =  1460  B.T.U. 
3>^-in.  line  =    50c  B.T.U. 

4  -in.  line  =    250  B.T.U. 
4'j-in.  line  =    130  B.T.U. 

Radiation  loss  according  to  formula : 

Value  of  C  =  0.05 

Assuming  i   lb.  of  steam  =  1000  B.T.U. 

3  -in.  line  =  45.800  B.T.U. 
31^-in.  line  =  52.350  B.T.U. 

4  -in.  line  =  58.900  B.T.U. 
4i'^-in.  line  =  65.450  B.T.U. 

Total  loss : 

3  -in.  line  =  47.260  B.T.U. 
3>l-in,  line  =  52.850  B.T.U. 

4  -in.  line  ^  59,150  B.T.U. 
41^-in.  line  =  65.580  B.T.LT. 

This  shows  conclusively  that  the  3-in.  line  is  the  most 
economical  to  run,  provided  it  does  not  affect  our  station 
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PRESSURE  DROP  IN  STEAM  MAINS.   12-IN.  TO  20-IN..   BOTH  INCLUSIVE. 

Based  on  0.33  lb.  Stoani  per  Square  Foot  of  Radiation  per  Hour.     Also  1  Hi.  of  Steam  =  1000  B.  T.  U.     Radiation  Loss  =  O.OS  lbs. 

of  Steam  per  Square  Foot  of  Underground  Surface. 
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conditions  by  causing  excessive  back  pressure,  l-roni  our 
pipe  curve  we  find  it  will  cause  a  drop  of  j.;^  lbs.,  which, 
with  I  lb.  at  the  end  of  the  line,  means  8.3  lbs.  at  the  sta- 
tion. If  this  does  not  affect  our  engines  a  3-in.  line  would 
be  the  one  to  run,  but.  if  we  must  keep  our  back-pressure 
below  5  lbs.,  we  would  be  oblij^ed  to  run  a  35j-iii-  li"c. 

Water. — C'ombininc;-  the  friction  loss  and  radiation  loss 
in  water  pipe  lines,  we  will  assume  a  case. 

Given  15,000  sq.  ft.  of  radiation  to  heat  1000  ft.  distant. 

From  our  pipe  capacity  tables  (Chart  No.  4)  we  find 
that  a  4-in..  ^^U-'xn.,  5-in.  or  6-in.  pipe  will  handle  this 
work.  Asssume  a  pipe  line  loss,  owing  to  class  of  insula- 
tion used,  to  be  30  B.T.U.  per  square  foot  of  pipe  surface 
per  liour. 

Radiation  loss  =■  from  formula  (H  =  sq.  ft.  X  C). 

4  -in.  line  =( I.I 78  X  30)  X  1000=  35.340  B.T.U. 
4y2-\n.  line  =  ( 1309  X  30)  X  looo  —  39.270  B.T.U. 

5  -in.  line  =  (  1.456  X  30)  X  looo  =  43.')8o  B.T.U. 

6  -in.  line  ==  (1.734  X  30  )  X  1000  =  52.020  B.T.U. 
Friction  loss  =  from  formula   (L  =  0.046  x  F  X   R 

X  L). 

4  -in.  line  =  0.046  X  1-75  X  15.000  X  lO  =:  II.775  B.T.U. 
4'/'-in.  line  =  0.046  X  i.i     X  15.000  X  10=    7.5()o  B.T.U. 

5  -in.  line  =  0.046  X  0.52  X  15.000  X  10  =    3.5^^  B.T.U. 

6  -in.  line  =  0.046  X  0.25  X  15.000  X  10  =    1.725  B.T.U. 

Combined  radiation  and  friction  losses. 

4  -in.  line  =  47.1 1  s  B.T.U. 
4'.; -in.  line  =  46.860  B.T.U. 

5  -in.  line  =  47.268  P,.T.U. 

6  -in.  line  =  53-745  B.T.U. 

These  figures  show  us  that  the  4'j-in.  line  is  the  most 
economical  line  to  install,  but  how  our  line  pressures  will 
be  affected  is  important  and  must  be  taken  into  con- 
sideration. 

The  4-in.  line  will  give  us  a  pressure  drop  in  our  dif- 
ferential pressure  of   17.5  lbs. 

The  4j/>-in.  line  will  give  us  a  drop  of  10  lbs. 
The  5  -in.  line  will  give  us  a  drop  of  ^.2  lbs. 
The  6     -in.  line  will  give  us  a  drop  of     2.5  lbs. 

Therefore,  if  this  line  is  to  be  connected  at  a  point  of 
large  difTerential.  as  at  a  point  near  the  station,  we  can 
afford  to  run  the  4V2-in.  pipe.  but.  if  we  are  to  connect 
it  at  a  point  of  low  difTerential.  as  at  the  end  of  the  sys- 
tem, the  5-in.  would  be  the  better  size  to  install  and  it 
might  be  economy  to  install  the  6-in.  line. 

From  the  above  calculations  on  combined  losses  of 
steam  and  water  a  few  C(Miclusions  can  l)e  deduced  : 
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First:  In  steam  pipe  lines  the  radiation  loss  is  much 
more  important  than  tlie  friction  loss. 

Second:  In  water  pipe  linos  the  friction  loss  is  de- 
cidedly more  than  in  steam  pipe  lines,  but  still  it  is  not 
as  large  as  the  radiation  loss. 

The  heat  we  lose  from  friction  is  not  lost  in  the  pipe 
line,  with  a  small  exceptit)n.  due  to  the  fact  that  it  tends 
to  increase  the  temperature  of  the  line  and  its  contents 
and  thus  increase  the  radiation  loss.  Where  we  lose  this 
heat  is  at  the  station,  due  to  the  increased  pressure  that 
is  necessary  to  properly  circidate  the  heating  medium, 
whether  it  he  steam  or  water.  This  is  proven  l)y  the  fact 
that  if  we  circulate  water  fast  enough  in  a  small  system 
we  can  eventually  raise  the  temperature  of  the  water  in 
the  system  a  considerable  amtumt.  In  this  case  we  obtain 
the  heat  from  the  circulating  pump  and  transmit  it  to  the 
water  through  the  friction  in  the  piping. 

Another  general  conclusion  we  can  deduct  is  that  the 
less  our  friction  loss,  the  less  tuir  pipe  line  loss  in  a  given 
size  line,  for  the  radiation  loss  remains  constant. 

As  can  be  readily  comprehen<led.  in  c\ery  pipe  line 
system  we  have  a  very  nice  pntblem  to  tigure  on  an<l  "iie 
that  re(|uires  study  and  thought. 

Of  the  two  losses,  that  from  friction  and  that  from 
radiation,  the  radiation  loss  is  much  the  greater  and  from 
the  above  formulas  we  can  tell  how  much  can  be  lost  or 
saved  in  the  pipe  line  insulation  antl  construction. 

Knowing  the  cost  of  looo  lbs.  of  steam  in  a  steam 
plant  or  the  cost  per  i.ooo.ooo  B.T.U.  in  a  water  plant, 
it  is  easy  to  figure  how  much  can  be  spent  on  insulation 
to  reduce  the  factor  "C." 

For  example:  Assume  our  ])ipe  line  loss  to  be  0.05 
lbs.  per  square  foot  per  hour. 

Assume  looo  lbs.  steam  costs  to  generate  25c. 

Steam  per  square  foot  per  hour  for  5200  hrs.  =  5200 
X  0.05  =  260  lbs.  steam  per  season  =  6.5c. 

W  ith  a  pipe  line  loss  of  0.04  lbs.  steam  per  square 
foot  per  hour,  for  5200  hours  we  would  have  a  charge 
5.2c.  or  a  saving  of  1.3c.  per  season  per  square  foot  of  jiipe 
line  surface  for  every  i/ioo  lbs.  of  steam  saved. 

Assume  a  pipe  line  with  60.000  sq.  ft.  of  surface;  i/ioo 
lbs.  of  steam  saved  by  increasing  our  insulation  would 
save  us  $780.00  per  year  or  10%  on  $7,800.00  or  10%  on 
13c.  per  square  foot  of  surface,  which  would  show  a  sav- 
ing as  follows  on  the  various  sized  lines: 

The  following  is  a  table  showing  the  amount  of 
money   it   would   be   profitable   to   spend   each   year   to   in- 
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crease   the   insulating   (|nalitics   of   the   pipe    line   so   as    to 
save   i/ioo  lb.  uf  steam  per  hour  per  square  foot. 

Diameter  of  Cents  jier 

Line,  in  Inches.  Lineal  Foot. 

3  11-9 

4  15-3 

5  18.9 

6  22.^ 

8  29.25 

10  3^-5 

12  A2.2S 

14  O.D 47.64 

16  O.D 5444 

20  O.D r)i.57 

I""roni  the  above  table  we  can  figure  how  much  more 
one  insulation  is  worth  than  another  and  also  how  much 
we  can  alTorfl  to  spend  1m  inrrrn-i-  fin-  invidating  (|ualities 
of  our  pipe  line  system. 

For  example:  .\  i6-in.  steam  line,  covered  with  wood 
boxing,  badly  rotted  (C  =  O.io)  is  costing  us  about  three 
times  too  much  to  operate  and  wc  could  atTord  to  spend 
to  bring  our  line  loss  to  0.04  (6  X  54.44c.)  =r  ^i-2y  per 
foot  per  year.  If  we  repair  this  insulation  or  replace  it 
with  new  so  that  it  will  last  10  years,  wc  could  afford  to 
spend  $32.70  per  foot  to  do  it.  This  shows  how  valuable 
and  essential,  efficient  and  durable  insulation  is. 

As  pipe  line  losses  from  radiation  are  by  far  the  great- 
est loss  in  central  statiou  heating,  it  is  at  this  place  where 
wc  can  atTord  to  look  for  leaks  and  can  atTord  to  fi.x  them. 
The  operating  manager  who  is  overlooking  this  point  is 
blind  to  his  own  interests. 


Summer     Meeting     of     British    Heating 
Engineers 

An  attendance  of  63  members  and 
guests  marked  the  mid-summer  meeting 
of  the  Institution  of  Heating  and  \'en- 
tilating  Engineers,  at  Chester,  England^' 
July  3-5.  The  professional  sessions  were 
held  at  the  Grosvenor  Hotel,  witii  the 
president,  O.  M.  Row,  presiding.  Forty- 
three  new  members  and  associates  were 
elected  at  the  meeting,  in  addition  to  a 
number  of  transfers  from  associate  to 
full   membership. 

The  papers  read  were  as  follows: 

"Some  Doubtful  Points  in  Gravity  Hot 
Water  Heating,"  by  E.  R.  Dolby,  of 
London. 

"Characteristics  of  the  Propeller  Fan," 
by  Oswald  Scott,  of  Birmingham. 

"Saving  in  Electricity  by  Applying  the 
Reck    'Mixing'    System     to     Hot     Water 


Heating  .\pparatus  Worked  by  Elec- 
trically-driven Pumps,"  by  Capt.  A.  B. 
Reck,   of    Copenhagen. 

The  next  meeting  of  the  institute  will 
be  held  in  London,  October  17,  1911,  at 
the   Institution  of  Mechanical  Engineers. 

One  of  the  most  interesting  features 
of  the  entertainment  programme,  which 
included  a  variety  of  excursions  and 
other  diversions,  was  the  annual  banquet 
at  which  a  toast  was  proposed  by  P.  M. 
Krebs  to  The  American  Society  of 
Heating  and  Ventilating  Engineers. 
The  toast,  which  was  enthusiastically 
received,  was  responded  to  by  Walter 
Yates  and  Charles  R.  Honiball,  members 
of  the  .\merican  Society. 

The  usual  group  photograph  was  taken 
on  the  lawn  of  the  Northwestern  Hotel 
at  Llandudno,  whither  the  party  had  pro- 
ceeded as  the  guests  of  President  and 
Mrs.   O.   M.   Row. 
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Superheated  Sieam  in  Heating   WorK. 

Pa    W.  E.  Dowd,  Jr. 


Pleating  engineers  interested  in  the 
uses  of  superheatefl  steam  have  heen 
recently  favored  with  an  ekicidation 
of  the  suhject  from  the  point  of  view 
of  present-day  practice,  as  contained 
in  a  i)a]jer  presented  at  the  recent  an- 
nual lueeting  of  the  National  District 
Heatiner  Association  in  I'ittsburg.  The 
animated  discussion  following  the 
reading  of  the  paper  showed  not  onlv 
the  keen  interest  in  the  subject  felt 
by  engineers  generally,  but  also  by  the 
growing  use  of  superheated  steam  in 
heating  work.  The  principal  portion 
of  Mr.  Dowd's  paper  are  presented 
herewith  : 

The  steam  superheater  is  one  of 
the  most  interesting  developments  that 
has  resulted  from  modern  power  plant 
re(|uirements.  It  is  interesting  be- 
cause it  is  the  only  auxiliary 
apparatus  used  in  the  boiler  room 
which  decidedly  affects  the  quality 
of  the  steam  generated.  In  the  last 
fifty  years,  many  improvements 
have  been  made  in  boilers  and  their 
appurtenances.  The  water  tube  boiler 
replaces  the  fire  tube  and  not  only  oc- 
cupies less  floor  space,  but  allows 
greater  steam  pressures  to  be  carried. 
The  mechanical  stc^ker.  with  forced 
draft,  permits  the  burning  of  more 
coal  and  has  improved  the  combustion. 
The  economizer,  which  is  really  a 
primarily  boiler,  has  increased  the 
economy  and  capacity  of  steam  gen- 
erating by  the  utilization  of  the  heat 
in  the  waste  gases. 

While  these  advantages  have  result- 
in  increased  capacities  and  greater 
economies,  none  of  them  has  had  any 
effect  on  the  plant  outside  of  the  boil- 
er room.  The  superheater,  however, 
not  only  affects  the  economy  and  ca- 
pacity of  the  steam  generator  proper, 
but  offers  decided  advantages  in  the 
transmission  and  consumption  of 
steam   for  all  purposes. 

TWO   CLASSES  OF   SUPERHEATERS 

Before  taking  up  the  advantages  of 
superheated  steam  we  will  investigate 
the  methods  adopted  to  generate  it. 
The  many  types  of  successful  super- 


heaters may  be  divided  into  two  gen- 
eral classes.  First  the  attached  type, 
in  which  the  superheating  tubes  are 
installed  inside  the  boiler  setting ;  and 
second  the  separately  tired  type  in 
\\hich  the  superheating  surface  is  op- 
erated by  an   independent  furnace. 

Both  of  these  types  have  their  of- 
fices and  a  combination  of  them  is 
often  found  beneficial.  Broadly  speak- 
ing, the  attached  type  of  superheater 
should  be  used  where  a  moderate  de- 
gree of  superheat  only  is  desired,  and 
where  the  duty  is  comparatively  con- 
stant. The  superheater  installed  in 
the  boiler  setting  has  the  advantage 
of  requiring  no  extra  floor  space,  nor 
attention  beyond  that  given  the  boiler 
proper,  and  is  automatic  in  its  opera- 
tion in  that  the  desired  temperature 
will  be  obtained  under  practically  all 
operating  conditions. 

The  separately  fired  superheater 
may  be  used  where  high  temperaiures 
are  desired,  or  where  requirements  de- 
mand onlv  the  superheating  of  a  por- 
tion of  the  steam,  or  where  super- 
heated steam  is  only  desired  at  certain 
periods  of  the  plant's  operation.  Hav- 
ing its  individual  setting  and  furnace 
this  superheater  may  be  operated  in- 
dependently of  the  boilers,  and  its  ca- 
pacity is  very  elastic.  The  combina- 
tion of  these  two  types  of  superheat- 
ers would  naturally  result  from  a  com- 
bination of  the  reauirements  which 
each  best  fulfills  and  we  find  many 
plants  in  which  the  boilers  are  all 
equipped  with  attached  superheaters 
and  certain  departments  also  employ 
a  separatelv  fired  superheater. 

WHERE    SUPERHEATED    STEAM    IS    USED 
TO    ADVANTAGE 

Having  established  the  two  general 
methods  of  obtaining  superheated 
steam,  we  may  now  investigate  the 
advantages  of  its  use.  Superheat  may 
be  defined  as  heat  added  to  steam 
without  increasing  its  pressure,  or 
heat  imparting  to  the  steam  a  higher 
temperature  tlian  that  shown  in  the 
steam  tables.  This  additional  heat  is 
of   advantage   in    two    distinct    fields. 
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The  first,  where  steam  is  used  ex- 
pansively in  power  plant  work  where 
the  prevention  of  condensation  effects 
an  increased  economy;  and  second, 
where  steam  is  used  fur  heating  in 
process  work,  under  which  conditions 
the  increased  calorific  value  is  of  ben- 
efit. 

But,  in  cither  case,  the  prevention 
of  condensation  in  transmission  from 
the  stop  valve  in  the  boiler  room  to 
the  point  of  consumption  is  an  impor- 
tant item.  l-!ven  in  the  best  plants, 
with  short  mains  and  the  l)est  forms 
of  insulation,  this  loss  is  noticeable, 
but  where  necessity  demands  long 
transmi>>ion  lines,  the  use  of  sujier- 
heat  cannot  be  too  strongly  recom- 
mended. Piy  its  adoption  smaller  pijies 
may  be  used  without  increasing  the 
loss  in  pressure;  operation  may  be  re- 
sumed in  much  shorter  time  after  a 
])eriod  of  inactivity;  the  expense  of 
separators,  traps  and  return  drains 
may  be  eliminated  ;  and  the  advantage 
of  dry  steam  at  the  point  of  consump- 
tion may  be  obtained. 

Data  has  been  accumulated  which 
gives  us  the  loss  in  temi)erature  for 
the  transmission  of  superheated  steam 
through  various  sizes  an<l  lengths  ni 
piping,  and  specialists  in  this  depart- 
ment of  thcrmo-dynamics  can  esti- 
mate the  am<nmt  of  superheat  neces- 
sary for  transmission  under  any  given 
condition. 

SUPERHEATKD    STKAM     PRKYKNTS     fOX- 

PKN'SATiox   IX  i:xi;ixi:.s 

In  the  engine,  whether  it  be  of  the 
reciprocating  or  rotary  type,  the  ben- 
efit of  sui>erbeat  is  due  to  the  preven- 
tion of  condensation.  Tests  run  on 
pumps  and  encfines,  horizontal  or  ver- 
tical, simple  or  compound,  condensing 
or  non-condensing,  prove  that  this  in- 
creased economy  will  range  from  i% 
to  2>^c  net  steam  saving  for  each  io° 
of  superheat  at  the  throttles ;  this 
means  that  150°  superheat  at  the 
llirottle  of  a  simnle  direct  acting 
pump  would  reduce  its  steam  con- 
sumption by  50</c-.  In  a  high  speed, 
jacketed,  compound,  condensing  en- 
gine, or  steam  turbine,  the  saving 
would  be  15^  net  steam,  due  to  150° 
superheat. 


These  two  cases  are  the  extremes  in 
IX)int  of  saving  due  to  superheat.  In  the 
former,  the  condensation  of  the  steam 
forms  a  large  percentage  of  the  loss 
and  the  increased  economy  is,  there- 
fore, ver>-  great ;  in  the  latter,  conden- 
sation of  steam  has  been  largely  elim- 
inated through  other  sources  and  the 
saving  due  to  superheat  is.  therefore, 
not  so  great. 

Although  authorities  difiered  in  the 
I>ast  as  to  the  proper  amount  of  su- 
perheat, the  best  engineering  practice 
to-day  favors  the  use  of  a  total  tem- 
perature of  500°  F.  at  the  throttles 
of  the  engine  r(X)m  etiuipment.  This 
would  represent  a  superheat  of  175° 
at  100  lbs.  pressure,  and  125°  at  200 
lbs.  .Such  a  temperature,  if  held  con- 
stant, would  not  be  injurious  t(»  even 
the  oldest  types  of  valve  mechanism, 
nor  would  it  interfere  with  cylinder 
lubrication.  This  moderate  tempera- 
ture could  also  be  used  on  all  the 
auxiliaries  of  the  i)lant  and  the  piping 
thus  simplified. 

IX  I'RocK.s.s  Work  advaxtage  ues  in 

IXtRKASED    CALORIFIC    VALUE 

In  the  process  or  heating  service, 
the  advantage  of  superheat  is  (\\\c  to 
its  increased  calorific  value.  There  is 
hardly  a  field  of  heating  by  steam  in 
which  the  advanced  exponents  have 
not  found  superheat  to  be  beneficial. 
Superheated  steam  is  now  being  used 
on  kettles,  dryers  and  stills  whether 
they  be  equipped  with  exterior  jackets, 
or  interior  coils  or  heated  by  direct 
admission  of  steam  ;  an  economy  either 
in  decreased  cost  of  heating,  or  in  in- 
creased capacity  of  the  machine  has 
been  effected  in  every  case,  and  it  is 
under  this  heating  service  that  the 
small  separately  fired  superheater  has 
met   its  greatest   commercial   success. 

For  heating,  the  use  of  superheated 
stearn  is  either  beneficial  in  permitting 
a  high  temperature  to  be  obtained 
without  carrying  extremelv  high  pres- 
sures, or  its  use  husbands  the  valuable 
latent  heat  in  the  steam  until  it  may 
be  employed  at  the  point  of  consump- 
tion ;  and  we  find  the  use  of  super- 
heat under  such  conditions  to  affect  a 
saving  of  from  25%  increased  capacity 
to  5%   decreased  steam  consumption. 
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This  service,  however,  covers  such  a 
wide  tieUl  that  specific  coiKhtions  must 
be  cited  before  an  intelHgeiit  estimate 
of  the  benefits  of  superheat  may  be 
made,  and  the  proper  amount  of  super- 
heat determined. 

Temperatures  as  hiq-h  as  1000^  F. 
have  been  obtained  without  injury  to 
the  superheater,  but  this  point  should 
be  considered  the  uUimate  capacity 
for  practical  service.  It  must,  how- 
ever, be  remembered  that  superheat 
should  not  be  used  for  heating  such 
products  as  would  be  injured  by  high 
temperatures. 

TVl'IlWr,    CASK    WHKRK    IMVPH    TYPES    OF 

sipi:khi:.\ters  are  iseh 

Having  outlined  the  two  methods  of 
obtaining     superheat,     and     the     two 
services  under  which  it  is  of  advan- 
tage, it  is  believed  that  the  combina- 
tion of  these  con<litions  will  i)rove  of 
particular  interest.     We  will  consider 
a  power  plant  using  either  water  or 
fire-tube     boilers,     the     steam     from 
which  operates  cross  compound,  non- 
condensing   engines   and   the   exhaust 
from  which,  in  turn,  is  used  for  heat- 
ing.    \\'e  find  under  these  conditions 
both  types  of  superheaters  mav  be  of 
benefit  for  both  services.     The  instal- 
lation of  the  attached  form  of  super- 
heaters in  the  boilers  to  add   150'  of 
superheat  to  the  steam  generated  bv 
them  would  prevent  all  condensation 
in  the  steam  admitted  to  the  throttles 
of  the  engines  and  a  given  horsepower 
woukl  be  obtained   with  a  saving  of 
from  15%  to  18%  of  the  steam.   This 
steam  saving,  as  has  been  stated  above, 
results    from   the   prevention   of  con- 
densation  both   before  and   after  the 
point  of  cut-oflf  in  the  cylinder.     The 
moisture  in  the  exhaust  from  this  en- 
gine, therefore,  will  be  reduced  by  ex- 
actly the  same  amount.     We  therefore 
see  that  the  calorific  value  of  this  ex- 
haust is  not  reduced  by  the  decreased 
consumption  in  the  cylinder.     This  is 
a  most  important  point  and  is  often 
overlooked.    However,  when  it  is  con- 
sidered that  nearly  three-quarters  of 
the  heating  value  of  steam  is  due  to 
its  latent  heat,  and  that  this  latent  heat 
has  been  lost  in  every  pound  of  mois- 


ture condensed,  the  merit  of  the  state- 
ment will  be  apparent. 

If  this  exhaust  steam  is  to  be  used 
at  some  distance  from  the  engine,  it 
would  be  advisable  to  pass  it  through 
a  separately  fired  superheater,  located 
near  the  engine  outlet,  of  such  capac- 
ity as  to  add  1°  of  superheat  for  each 
10  ft.  of  the  best  type  of  transmission 
main.     Thus,  if  a  building  were  to  be 
heated  500  ft.  from  the  engine  room, 
50°    should   be   added   to   insure   dry 
steam  at  the  point  of  consumption,  if 
the  main   well  covered  and  designed 
for  a  velocity  of  5000  ft.  per  minute ; 
if  a  slower  speed  than  this  obtains,  a 
proportionate!}'    hi  g  h  e  r    superheat 
should  bo  added.     If.  instead  of  heat- 
ing a  building,  the  steam  is  to  be  used 
for  process  work  in  which  a  high  tem- 
perature  would  be  of  advantage,   an 
additional  150°  or  200°  could  be  well 
added  to  the  temperature  but  this  ad- 
ditional superheat  is  unnecessary  for 
imparting    temperatures    under    100° 
v.     The  installation  of  these  two  su- 
perheaters would  not  only  save  an  ap- 
preciable   percentage    of    the     initial 
steam,  but  would  offer  a  much  higher 
heating  agent  at  the  point  of  ultimate 
consumption. 

COST    OF    SUrERllFATED    STEAM 

In  contemplating  the  advantages  of 
superheated  steam,  however,  we  must 
not    forget    the   cost   of   obtaining   it. 
Considering  the   specific  heat  of   su- 
perheated steam  to  be  0.5,  the  addi- 
tion of  150°  to  saturated  steam  at  150 
lbs.   pressure   would   theoretically   re- 
quire yYi^c  increase  in  total  fuel  con- 
sumption.     This   actual   figure,   how- 
ever, is  only  reached  where  the  tem- 
perature is  added  in  a  separately  fired 
superheater.     In  this  apparatus  stack, 
radiation   and  a§h  pit  losses  are  en- 
countered   and    the    efficiency    of   the 
unit  will  only  be  about  70%.    The  in- 
stallation of  the  superheating  surface 
in  the  boiler  setting,  however,  is  apt 
to  improve  the  boiler  efficiency,  as  the 
tubes,   to   some   extent,   absorb  waste 
heat  from  the  furnace  gases,  and  we 
find  that  where  superheaters  are  at- 
tached   to    uneconomical    boilers    the 
added  temperature  is  acquired  with  no 
fuel   cost.    and.    where   more   efficient 
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boilers  are  in  use.  the  coni1)ination 
with  superheating  tubes  will  improve 
the  evaporation  by  from  i%  to  3%. 
In  other  words  7y2%  additional  calo- 
rific value  may  be  added  to  the  steam 
by  increasing  the  fuel  consumption 
from  nothing  to  6^%.  However, 
this  increased  calorific  value,  as  has 
been  noted  above,  will  effect  a  steam 
saving  of  from  50^6  to  15%  and  thus 
we  find  the  net  fuel  saving  due  to  su- 
perheat of  150°  in  power  plant  oper- 
ation to  be  from  8^^%  to  50%.  de- 
j)ending  on  the  type  of  lx)ilers  and 
l^rime  movers  operated,  and  it  is  con- 
servative to  state  that  the  average  ben- 
efit due  to  150°  superheat  would  be 
J^^'r  net  fuel  saving. 

This  increased  economy  of  the 
plant,  however,  should  be  considered 
in  connection  with  the  hours  of  an- 
nual operation  at  capacity.  Irrespec- 
tive of  the  type  of  machinery  in  use. 
the  loatl  factor  under  which  the  plant 
operates  should  dictate  the  advisabil- 
ity of  installating  sui)erheaters.  Al- 
though e(|uipmcnt>  iiave  been  pur- 
chased which  paid  for  themselves  in 
coal  saving  each  year,  such  satisfac- 
tory results  cannot  generally  be  ex- 
pected. 

Superheaters  should  be  favorably 
considered  if  their  use  wouM  effect 
a  net  interest  on  invcstiuent  of  io'"r 
above  depreciation  and  maintenance 
charges.  This  earning  capacity  would 
be  obtained  in  a  plant  of  practically 
any  size  which  operates  at  one-third 
of  its  capacity  and  burns  coal  costing 
$2  ])er  ton.  or  over. 


In  considering  the  use  of  super- 
heated steam  in  this  article,  only  well 
designed  and  jiroperly  constructed  su- 
perheaters have  been  considered ;  for 
although  the  liest  apparatus  will  give 
very  satisfactory  results,  a  bad  or 
cheap  superheater  wt)uld  prove  worse 
than  useless  on  account  of  the  tmu- 
bles  it  would  cause.  A  large  propor- 
tion of  the  earlier  articles  written  on 
superheated  steam  was  devoted  to  ex- 
plaining the  troubles  rejx^rtetl  from  its 
u>e.  To-day.  however,  superheat 
needs  no  such  defense. 

A  thorough  investigation  of  all  the 
imsatisfactory  installations  proved 
them  to  suffer  from  the  common  fault 
of  excessive  tetuperatures.  This  was 
caused  either  by  faulty  design,  or  bad 
construction  of  the  superheating  sur- 
face. A  mt)mentarily  high  tempera- 
ture is  fully  as  injurious  to  engines  or 
turbines  as  a  constant  application  of 
great  heat. 

The  bcNt  aulhorilies  now  disaj)- 
prove  of  operating  a  plant  under  nor- 
mal coiiditions.  at  a  higher  temi)era- 
ture  than  600'  F..  and  the  best  super- 
heaters have  <lemonstrated  their  abil- 
ity to  deliver  steam  at  the  temperature 
for  which  they  were  designed  without 
thictuations.  It  is  this  advance  in  the 
studv  of  the  art  that  is  responsible  for 
the  rapidly  increasing  popularity  of 
the  superheater  and  its  resultant  enor- 
mous list  of  installations  which  is  in^w 
reported  to  aggregate  nearly  2,000,- 
000  1 1. P..  in  this  countrv. 


Some  Voubf/ut  Totnfs  in   Gra-Vt'tj^  Hot    Wafer 

Heating 


Figuring  a  hot  water  gravity  sys- 
teiu  according  to  the  various  methtSds 
recommended  by  sucli  well-known  au- 
thorities as  Charles  IIoxl  (Fngland). 
William  J.  P.aldwin  and  Prof.^  R.  C. 
Carpenter  (United  States)  and  H. 
Reitschel  (Ciermany)  the  author  of  a 
paper  read  at  a  recent  meeting  of  the 
Institution  (  British  )  of  Heating  and 
\'entilating    Fngineers.    showed    that 


there  are  wide  differences  between  the 
results  obtained  by  using  these 
methcxls. 

The  author.  Frnest  R.  Dolby,  as- 
sumed, for  instance,  a  water  column 
40  ft.  high  wMth  the  tem|-)erature  of 
the  flow  200°  F.  and  the  temperature 
of  the  return  160°  F.  The  results  for 
this  particular  case,  he  fountl.  would 
give  heads  as  follows :     Hood,  6.838 
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in. ;  Baldwin,  6.708  in. ;  Cari)enter.  3.6 
in.;  Reitschel,  6.71  in.  All  agree  fair- 
ly closely  in  this  instance,  except  Pro- 
fessor Carpenter,  the  head  given  by 
his  method  being  only  about  539t-  of 
the  average  value  of  the  other  three. 

Proceeding,  the  author  referred  to  a 
simple  type  of  hot  water  heating  sys- 
tem in  which  the  water  leaves  the  top 
of  the  boiler  at  a  temperature  of  200° 
F.  and  returns  to  the  boiler  at  160°  F. 
It  becomes  merely  necessary  then  to 
decide  what  is  the  height  of  the  col- 
umn of  water  in  question. 

This  particular  ])oint,  the  author 
states,  does  not  seem  to  be  clear  to 
m.iny  persons  engaged  in  the  heating 
business  and  he  gives  it  as  his  opinion 
that  the  only  satisfactory  method  is  to 
take  the  centre  of  gravity  of  the  boiler 
and  the  centre  of  gravity  of  the  radi- 
ator and  measure  the  vertical  height 
between  the  two  points.  The  question 
then  is,  wiiat  effective  head  is  present 
in  the  sy>tem  which  will  cause  the  cir- 
culation of  the  water? 

Hcxxl's  theory,  as  given  by  the  au- 
thor, is  that  the  proper  methcKl  to 
adopt  is  to  consider  the  two  columns 
of  water  as  at  an  initial  temperature 
of  30°  F.,  and  then  to  discover  by  how 
much  the  length  of  each  column  would 
expand  if  heated  to  the  temperature 
assumed  alx^ve,  and  to  deduct  the 
height  of  one  ci^lumn  from  the  other. 
an(l  call  this  difference  the  head  avail- 
able to  overcome  all  the  frictional  re- 
sistances encountered  in  the  system. 

The  author  observed  that  the  sole 
reason  for  desiring  to  discover  the  ef- 
fective head  is  so  that  by  using  certain 
tables  or  formulae  concerning  the  flow 
of  water  in  pipes,  it  may  be  possible 
to  decide  what  is,  for  this  particular 
case,  the  most  suitable  size  of  pipe  to 
adopt.  He  also  calls  attention  to  the 
fact  that  in  ordinary  hydraulic  work 
all  the  tables  used  have  been  calcu- 
lated from  experiments  made  upon 
pipes  in  which  water  at  a  temperature 
of.  sav.  40°  to  50°  F.  was  flowing  and 
that,  in  most  cases,  this  temperature 
would  be  practically  constant.  It 
seems,  therefore,  that  in  considering  a 
heating  circulation,  a  temperature 
must  be  assumed  which  is  the  mean  of 


the  temperatures  existing  in  the  vari- 
ous parts  of  the  system.  This,  in  the 
case  under  consideration,  would  be 
(200°  +  160°)  -^  2  =  180°  F. 

The  author  shows  that  by  Hood's 
method  an  effective  head  may  be 
found  and  expressed  in  terms  of  water 
at  200  F.,  but  applied  to  a  body  of 
water  of  an  average  tempeiatiire  of 
180°  F.  He  concludes,  therefore,  that 
Hooil's  figure  should  be  reduced. 

Baldwin's  method  of  calculating  is 
precisely  that  recommended  by  Hood, 
but  he  uses  tables  of  expansion  which 
are  slightly  different.  Professor  Car- 
penter, however,  gives  a  very  different 
method.  He  considers  that  the  two 
columns  of  water  at  dift"erent  densi- 
ties may  be  compared  to  two  weights 
connected  by  a  weightless  cord  pass- 
ing around  a  frictionless  pulley. 

Mr.  Dolby  refers  to  a  table  of  veloc- 
ities which  Professor  Carpenter  cal- 
culates would  be  produced  in  pipes, 
supposing  they  were  frictionless.  The 
author  states  that,  for  practical  pur- 
poses, such  a  table  appears  to  be  use- 
less and  states  his  belief  that  Carpen- 
ter's effective  head  formula  is  only  ap- 
plicable, if  at  all,  to  the  moment  when 
the  circulation  is  about  to  start. 

The  author  favors  Reitschel's  for- 
mula : 

hX 


\    —  V 


=  effective  head 


y  —  y 


where  h  =  the  height  of  the  water 
column  in  feet,  y"  the  specific 
gravity  of  the  w^ater  in  the  return 
pipe,  and  y'  the  specific  gravity  of  the 
water  in  the  flow  pipe.  Although  this 
formula  gives  an  available  head  pre- 
cisely double  that  found  by  Professor 
Carpenter's  method,  the  author  states 
that  it  is  not  so  easy  as  it  might  ap- 
pear to  discover  which  is  more  nearly 
accurate,  the  factors  including  a  cor- 
rect estimate  of  the  frictional  resist- 
ance of  the  internal  surface  of  the 
pipes  used,  the  enormous  variation  in 
the  carrying  capacity  of  a  given  size  of 
pipe,  produced  by  a  variation  in  the 
state  of  the  surface  of  that  pipe;  also 
the  dimnunitio.;  in  the  viscosity  of 
water  as  the  temperature  increases. 
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FLOW  OF  WATER  IX  SYSTEM 

Passing  to  the  volume  of  water  nec- 
essary to  be  carried  through  each  por- 
tion of  the  system,  the  author  assumed 
that  the  preHminary  estimates  for  the 
design  of  a  hot-water  lieating  system 
have  been  made,  and  it  is  now  desireil 
to  know  what  is  tlie  head  absorbed  by 
friction  in  each  i)ortion  of  the  system, 
and  then  taking  the  suiu  of  the  heatls, 
to  compare  this  sum  with  the  available 
head  obtained  by  previous  calculations. 
Should  the  sum  of  these  heads  absorb- 
ed by  friction  be  greater  than  the 
available  head,  it  will  show  clearly 
that  an  ade(iuate  Mow  in  the  system 
could  not  be  maintained,  and  some 
portion  or  the  whole  i>f  the  pipes  will 
liave  to  be  made  i>f  larger  diameter, 
while,  if  the  two  were  e(|ual,  it  would 
])rove  the  assumed  pipe  sizes  io  be 
>uitable. 

The  author  then  shows  that  the  for- 
mulrc  for  the  flow  of  water  give  as 
great  discrepancies  as  in  the  calcula- 
tion of  the  available  head,  largely  due 
to  the  fact  that  most  of  the  data  avail- 
able were  obtained  from  tests  at  low 
velocities  with  cold  water  on  mains  of 
various  diameters,  but  usually  above  2 
in. 

The  author  assumes  a  simple  case, 
to  show  these  discrepancies,  in  which 
the  heads  are  recpiired  to  cause  a  flow 


of  water  at  velocities  of  i  ft..  1.5  ft., 
2  ft.,  or  2.5  ft.  per  second  through  a 
straight  length  of  100  ft.  or  clean  cast- 
iron  pipe  3  in.  internal  iliameter. 

l-'ive  dirterent  authorities  are  quot- 
ed, including  Reitschel  an<l  Carpenter 
and  the  figures  run  from  0.194  to  0.5 
ft.  to  produce  a  velocity  of  i  ft.  per 
second  ;  from  0.437  to  1.15  to  produce 
a  velocity  of  1.5  ft.;  from  0.65  to  1.98 
for  a  velocity  of  2  ft.;  and  from  1.21 
to  3  for  a  velocity  of  2.5  ft.  i)er  sec- 
oncl.  riie  lowest  figures,  in  each  in- 
stance, are  those  of  either  Reitschel  or 
Carpenter  or  both.  The  author  calls 
attention  to  the  fact  that  in  any  ordi- 
nary building  the  velocity  attained 
with  gravity  circulation  will  not  ex- 
ceed I  ft.  per  second,  and.  in  most 
cases,  it  will  be  considerably  less.  Me 
favor>  the  higher  figures  given  above 
for  gravity  circulation  and  the  l<iwer 
heads  for  reinforced  circulation.  The 
author  also  holds  that  the  same  for- 
mula will  not  hold  good  for  all  the 
velocities  found  in  practice,  there  be- 
ing a  point  at  which  a  formula  applic- 
able for  the  lower  velocities  ceases  to 
Ik'  correct  and  the  same  way  with  the 
high  velocity  formuUx.  In  this  con- 
necti<in  he  (piotcs  Professor  I'nwin's 
-tatement  that  the  resistance  to  the 
flow  of  water  through  a  given  pipe  is 
2^^',  less  if  the  water  be  at  160°  F.. 
than  if  the  water  be  at  ^j"  F. 


Heaiing    and    \/cniilciiing     Ttxjo    School    'Build- 
ings  Jrom  a   Central  Plant 

By  S.\muel  R.   Lewis 


The  construction  of  a  new  school 
building  in  Decatur,  111.,  at  a  point 
not  far  from  a  similar  building  in 
which  the  heating  and  ventilating 
apjiaratus  was  to  be  remodeled,  led 
the  school  authorities  to  decide  up- 
on a  central  heating  plant  from 
which  electric  light  and  steam  for 
power  and  heating  purposes  could 
be  supplied  to  both  schools. 

The  work  presented  many  inter- 
esting features  which  were  de- 
scribed in  detail  by  Samuel  R. 
Lewis   in   a  paper  presented  at   the 


recent  semi-annual  meeting  of  the 
American  Society  of  Heating  and 
\'entilating  Fngineers  in   Chicago. 

The  new  buikling  is  about  500  ft. 
distant  from  the  old  building,  which 
was  formerly  heated,  Mr.  Lewis, 
stated,  by  ten  warm  air  furnaces. 
The  ground  space  for  the  new  build- 
ing and  its  surroundings  made  it 
ilesirable  to  eliminate  from  it  any 
boiler  plant,  and  the  fact  that  the 
furnaces  in  the  old  building  were 
worn  out  at  the  time  of  the  design- 
ing of  the  new  building  rendered  it 
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necessary  to  install  new  heating  and 
ventilating-  apparatus  there. 

The  old  building  is  of  non-fire- 
proof construction,  hence  it  was 
proper  to  remove  all  fire  from  with- 
in it.  The  new  building  was  to  be 
completed  in  the  spring  of  191 1.  The 
old  building  had  to  be  provided  with 
a  new  plant  in  the  fall  of  1909.  These 
considerations  prompted  the  loca- 
tion of  the  power  house  adjacent  to 
the  old  building,  especially  as  coal 
storage  space  could  be  obtained  un- 

Concrefe  - 


1.  It  is  ordinarily  difficult  or  im- 
possible to  hold  school  without  run- 
ning the  fans  and  securing  ventilation. 

2.  The  pupils  in  a  given  room  are 
all  subjected  to  the  same  tempera- 
ture and  some  are  not  overheated. 
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der  it,  and  it  wouUl  be  possible  to 
provide  enough  capacity  to  handle 
the  old  building  through  the  winter 
at   minimum   cost. 

It  was  planned  to  provide  the 
most  efficient  and  economical  type 
of  apparatus  known,  with  ventilation 
of  all  rooms  up  to  at  least  30  cu.  ft. 
of  air  per  minute  per  pupil,  with 
new  sanitar}'  apparatus,  all  of  the 
ventilated  type,  and  power  for  fan 
propulsion,  lighting  and  manual 
training  machinery  in  both  build- 
ings. Steam,  return  and  electric 
conduits  were  permitted  under  the 
streets  bv  special  arrangement  with 
the  city. 

ADVANTAGES    OF    INDIRECT    HEATING 

It  was  decided  to  install  the  in- 
direct type  of  heating,  well  govern- 
ed by  automatic  regulation,  as  being 
the  most  positive  and  sanitary,  as 
well  as  economical.  Prominent  ad- 
vantages of  this  system  are : 


as  they  must  be  when  direct  radia- 
tors are  placed  in  the  rooms. 

3.  The  trouble  and  noise  of  air 
valves  and  steam  and  water  circula- 
tion in  the  radiators  are  eliminated. 

4.  The  false  air  circulation  by  di- 
rect radiators  destroying  diffusion 
of  the  fresh  air  is  eliminated. 

5.  The  all-indirect  plants  are  found 
to  be  more  economical  of  fuel. 

COST  OF  HEATING  SCHOOLS  IN  CHICAGO 
AND  KANSAS   CITY 

The  following  data  may  be  of  in- 
terest: 

Chicago:  Five  schools,  with 
both  indirect  and  direct  heating, 
all  of  about  the  same  size,  aver- 
aged, per  cubic  foot  of  space 
heated  and  ventilated  per  season, 
I. II  lb.  of  coal.  Five  other  schools 
of  approximately  the  same  size, 
burning  the  same  kind  of  coal  in 
the  same  i.oxt  of  boilers  but  hav- 
ing indirect  heating,  averaged,  per 
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cubit  foot  of  space  heated  and  ven- 
tilated per  season,  only  0.67  lb.  of 
coal. 

Kansas  City :  The  Manual 
Training  High  School,  having  both 
indirect  and  direct  heating,  cost 
in  fuel,  for  the  year  1909-10.  per 
cubic  foot  of  space  heated  and  ven- 
tilated. 0.273  cents.  The  West- 
port  High  ScIvkp),  having  entirely 


DIKKCT  RADI.STIO.N"   IXCLUDKD  IK   EQIIP- 
.Mli.NT  OF  DEC.\TUR  SCHOOLS 

In  the  Decautur  plant  direct  radi- 
ation is  used  in  all  toilets,  offices, 
corridors  or  rooms  with  j^luinbing 
which  might  be  injured  by  excessive 
cold.  The  advantage  of  having  direct 
radiation  in  class  rooms  is  that  it 
teiuls  to  keen  them  warm  when  the 
fans  are  not  in  o|)(.ratioii.  ]ir"\ided 


AUXILIARY  APPARATUS  AND   PIPIN'G   IN   POWER  HOUSE 


indirect  heating,  cost  in  fuel  for 
the  same  year,  per  cubic  foot  of 
space  heated  and  ventilated.  0.124 
cents.  I'.oth  buildings  burn  oil  in 
similar  boilers. 


they  are  furnished  with  steanu  At 
Decatur  the  buildings  were  ar- 
ranged in  such  a  manner  that  it  was 
possible  to  group  the  indirect  radia- 
tion   in    small    chambers    near    the 
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hanks  of  flues,  and  thus  by  gravity     and  one  of  75  K.A\'.,  the  other  of  50 


air  circulation  keep  the  rooms  rea 
sonably  warm  without  any  direct 
radiation  when  the  fans  were  not  in 
operation.  This  has  proved  in  prac- 
tice to  work  out  with  remarkable 
success. 


K.W  capacity.  Together  they  have 
ample  power  to  carry  all  of  the 
lights  and  power  in  both  buildings 
at  one  time.  In  actual  practice,  how- 
ever, the  peak  load  never  has  over- 
taxed the  smaller  machine. 


STEAM  TURBINES  AND   PIPING   IN  THE  SCHOOL  POWER  HOUSE 


EQUIPMENT   OF  POWER   PLANT 

The  boiler  house  is  a  fireproof 
building,  containing  three  high-pres- 
sure horizontal  tubidar  boilers  of 
450  rated  horsepower,  with  stand- 
and  equipment  for  bituminous  coal. 
In  a  room  adjoining  the  boilers  are 
located  the  feed-water  heater,  boiler 
feed  pumps,  all  main  operating 
valves,  pressure  regulator,  etc.,  and 
two  horizontal  turbine-generators, 
with  the  accompanying  switch- 
boards. The  distribution  lines  for 
steam,  compressed  air  and  electrici- 
ty center  in  this  room.  The  gener- 
ators are  for  250-volt  direct  current, 


It  is  admitted  that  the  turbines 
are  not  as  economical  of  steam  as 
would  be  reciprocating  engines,  but 
the  fact  that  the  plant  is  in  service 
practically  at  no  time  when  heat  also 
is  not  required,  and  that,  therefore, 
the  electricity  is  practically  a  by- 
product disposes  of  this  argument. 
The  turbines  are  practically  noise- 
less, have  a  very  long  life,  require 
no  internal  lubrication,  thus  reliev- 
ing the  boilers  of  oil,  and  they  oc- 
cupy very  little  space.  The  feed 
water  heater  is  of  only  150  H.P..  be- 
ing used  merely  to  purify  the  make- 
up  water,   or  to   supply  one   boiler 
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when  exhausting  to  the  atmosphere 
in  warm  weather,  when  the  plant 
might  be  in  operation  for  power  or 
Hghting. 

STEAM    MAIN'S 

To  the  old  building  are  run  a  7-in. 
steam  line  and  a  2j  j-in.  wet  return. 
To  the  new  building  in  a  common 
trench,  running  about  650  ft.  and 
from  4  to  12  ft.  underground,  are  car- 
ried a  loin.  steam  and  a  4-in.  wet 
return,  in  tin-lined  Wykoff  insula- 
tion, and  a  four-part  vitrified  tile 
electric  conduit,  as  shown.  The  main 
to  the  new  building  pitches  upward 
from  boiler  house,  and  as  it  is  below 
the  receiver,  the  condensation  in  it 
is  raised  io  the  receiver  by  a  tilting 
trap.  Pr()j)er  e.xnansion  joints  ami 
anchorages  are  inserted,  the  former 
accessible  in  brick  manholes. 

EQUIP.MK.NT  OF  OLD   BUILDING 

In  the  old  high  school  the  supply 
fan  is  a  special  Sirocco  wheel  driven 
by  a  belted  15- 11.1'.  motor,  deliver- 
ing tempered  air  to  horizontally 
placed  reheating  coils  in  plenum 
chambers  directly  at  the  bases  of  the 
Hues.  I'Vesh  air  is  drawn  from  the 
second-story  level.  All  toilet  rooms 
have  s])ecial  closets,  with  large  rear 
local  vent  openings,  and  all  urinals 
are  locally  vented,  being  connected 
b\-  metal  ducts  with  an  exhaust  fan, 
which  is  driven  bv  a  direct  connect- 


AIR  PASSAGE  TO  FAN,  OLD  BUILDING 

ed  2I/2-H.P.  motor.  New  flues  of 
tile  suDolement  the  old  flues  and  in 
the  attic  are  placed  cut-olT  dampers 
in  all  vent  flues  for  shutting  off  the 
ventilation  when  the  building  is  not 
occupied.  This  is  effected  by  com- 
pressed air  from  the  engine  room. 

All  class  rooms  have  automatic 
temperature  regulation,  the  thermo- 
stats gradually  moving  mixing 
dampers  in  the  plenum  chambers 
without  curtailing  the  volume  of  air. 


merel)-  changing  its  temperature  as 
required.  Cumulative  devices  are 
installed,  by  means  of  which  the 
power  of  the  entire  plant  finally  goes 
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AIR  INTAKE,  OLD  BUILDING 

to  the  slowest  room  to  reach  70°  F. 
when  warming  the  building  in  the 
morning.  On  all  side  wall  air  sup- 
ply openings  are  placed  adjustable 
diffusers,  by  which  the  air  current 
may  be  deflected  to  any  part  of  each 
room.  There  are  no  vent  screens  or 
registers  in  the  new  building,  the 
ventilation  outlets  being  finished  as 
far  as  visible  like  the  rooms,  and 
thus  they  are  swept  out  every  day, 
preventing  the  unsightly  accumula- 
tion of  dust,  chalk  and  paper  com- 
mon when  screens  are  used. 

The  old  school  building  has  an  air 
delivery  of  43.000  cu.  ft.  of  air  per 
minute,  and  about  3,600  sq.  ft.  of  in- 
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direct  radiation.  The  air  blown  in- 
to the  corridors  finds  its  way  out 
through  the  toilet  rooms,  through 
the  locally  vented  fixtures,  and  thus 
there  is  always  a  fjreatcr  air  pres- 
sure in  the  former  than  in  the  latter, 
effectually  preventing  odors  from 
the  toilets  anywhere  in  the  building. 


for  easy  insi)ection,  and  can  be 
tlushed  out  with  a  hose.  It  is  well 
lighted  with  electricity.  It  will  l)e 
noticed  that  there  is  very  little  use 
of  metal  duct  work.  By  closing  the 
doors  to  the  various  other  coils  the 
auditorium  or  gymnasium  may  be 
ventilated  or  heated   bv   either  fan, 
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B.\SEME.\T    PLAN    OF    NEW    BUILDING    SHOWINv;    HE.\TING    AND    VENTILATION    SCHEME 


The  toilet  ventilation  is  entirely  sep- 
arate from  the  room  ventilation. 

EQLU'MENT   OF    NEW    BUILDING 

The  new  high  school  was  natural- 
ly an  easier  and  more  symmetrical 
proldem,  but  the  descrii)tion  of  the 


apparatus   in   the   old   building   will  o^pir 


very  nearly  suffice  for  the  new  one 
The  fresh  air  is  drawn  from  the  sec- 
ond floor  level,  tempered  and  deliv- 
ered by  the  fans  into  a  tunnel  which 
extends  under  the  center  of  the  cor- 
ridor, around  three  sides  of  the 
building.  Tn  this  tunnel  are  nine 
groups  of  reheating  coils  and  all  of 
the  piping  for  steam  and  condensa- 


FAN  ROOM  DETAIL.  NEW  SCHOOL  BUILDING 
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tion.  The  tunnel  is  of  ample  size 
without  affecting  the  balance  of  the 
building.  The  supply  fans  are  Si- 
rocco wheels  in  double  discharge 
housings  propelled  by  20  H.P.  belt- 
ed motors.  The  building  receives 
120,000  cu.  ft.  of  air  per  minute,  and 
there  are  about  9,000  sq.  ft.  of  in- 
direct radiation. 


cial  corrosion  resisting  construction. 
A  large,  tight  foul-air  chamber  is 
formed  in  the  roof  space,  from  which 
the  foul  air  escapes  through  ventila- 
tors, equi'^'^ed  with  compressed-air 
controlled  dampers  as  described  for 
the  old  building. 

In  both  the  old  and  new  buildings 
the    foul-air   chambers    in   the   attic 


EXH.\UST   AND   RETURN  CIRCULATION   IN   NEW   BUILDING 


Exhaust  fans  for  toilet  and  chemi- 
cal table  ventilation  are  placed  in  the 
attic.  Together  they  have  a  capacity 
of  150,000  cu.  ft.  air  per  minute  and 
have  8  H.P.  in  motors.  The  chemi- 
cal laboratory  ventilation  is  carried 
in  vitrified  tile  pipes,  and  the  fan 
which  handles  the  fumes  is  of  spe- 


may  be  thrown  in  connection  wath 
the  fresh-air  intake  flues,  thus  form- 
ing a  closed  circuit,  through  which 
the  air  may  be  recirculated  over  and 
over  positively,  and  a  substantial 
fuel  saving  is  thus  effected  when 
warming  the  building  prior  to  occu- 
pancy. 
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WITTIIX  the  past  month  two 
of  the  Iar}.,a'st  inanufactur- 
crs  (»f  heatiiii^  a|)i)aratii>  have  inau},^ 
urated  the  puhHcation  of  so-calk-tl 
house  org^aiis  which,  from  the  char- 
acter of  tlieir  reachng  matter,  iniijht 
properly  l)e  descrilx-d  in  more  amhi- 
tious  terms,  judging  from  the  initial 
issues  of  these  publications,  this  step 
cannot  fail  to  be  helpful  to  the 
trade  in  disseminating  more  widely 
knowledge  of  good  heating  prac- 
tice. At  the  same  time,  it  em- 
phasizes an  important  trend  among 
manufacturers  everywhere  in  the 
way  of  enlarging  their  functions  as 
advisers,  not  only  of  the  public,  but 
of  the  trade  as  well.  This  has 
seemed  to  many  to  be  the  logical 
course  of  events.  With  their  un- 
rivalled facilities  for  investigating 
the  various  theories  and  other 
problems  that  arise  in  the  profes- 
sion, the  manufacturers  have  al- 
ways been  in  a  jwsition  Xo  instruct 
the  trade.  This  was  illustrated  in 
a   striking  way   in   a   recent   discus- 


sion of  the  practice  of  free  engi- 
neering when  the  remark  was  made 
that  it  is  not  so  long  since  engi- 
neers would  not  undertake  to 
specify  vacuum  heating  installa- 
tions, and  even  fan  systems,  with- 
out first  securing-  the  guarantee  of 
the  manufacturers  as  to  the  cor- 
rectness of  their  design,  as  well  as 
their  successful  operation. 

It  seems  more  than  possible  that 
the  modern  type  of  house  organ  is 
to  be  the  key  to  the  (|uestion  in- 
\olved  in  the  subject  of  free  engi- 
neering. W  ith  the  growing  real- 
ization that  engineering  secrets  are 
becoming  out  of  place,  it  is  fair  to 
assume  that  the  house  organ  will 
be  an  important  chatinel  through 
which  the  manufacturers  will  impart 
their  discoveries  to  the  trade. 


Til  1*1  final  stej)s  in  the  organiza- 
tion of  the  Institute  of  (  )i>er- 
ating  ICngineers  deserve  more  than 
passing  notice  among  heating  engi- 
neers. The  trade  is  becoming  more 
and  more  concerned  over  the  oper- 
ation and  care  of  heating  and  venti- 
lating apparatus  anfl  the  testimony 
of  all  in<licates  the  necessity  of  a 
better-trained  operating  force.  In 
this  connection,  the  institute  has 
developed  a  scheme  of  co-operation 
with  the  public  schools  by  suggesting 
courses  of  instruction  designed  to  in- 
crea.se  the  efficiency  of  operating  en- 
gineers generally  and  to  establish  close 
relations  between  the  school,  the  shop 
and  the  power  plant.  In  this  way  it  is 
proposed  to  make  the  certificate  of 
lucmbership  in  the  institute  a  tlocu- 
ment  of  practical  value,  while  the  va- 
rious grades  of  mcml)ership  estab- 
lished by  the  institute  are  expected  to 
furnish  the  incentive  to  promote  pro- 
ficiencv. 
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Legal  "DectJton^ 


\ 


Guaranty  of  Steam  Heating  Plant 

In  an  action  to  foreclose  a  mechanic's 
lien  for  material  and  labor,  the  defense 
was  that  the  plaintiff  took  the  contract 
to  install  a  steam-heating  apparatus  in 
the  defendant's  apartment  house  and 
guaranteed  that  the  same  would  heat  the 
house  to  a  certain  temperature;  that  the 
plaintiff  did  install  the  heating  plant:  that 
the  defendant  had  paid  the  full  contract 
price  therefor;  that  the  apparatus  failed 
to  heat  the  house,  as  provided  in  the  con- 
tract of  guaranty;  and  that  the  plaintiff 
furnished  the  materials  and  did  the  work 
for  which  the  lien  was  claimed  for  the 
purpose  of  making  good  the  guaranty. 
The  guaranty  read:  "When  the  apparatus 
herein  proposed  is  finished  in  accordance 
with  the  above  specifications,  I  guaran- 
tee that  it  will  heat  all  rooms  and  halls 
in  which  radiators  are  set  to  a  tempera- 
ture  of  "0°    T'.   in   the  coldest   weather." 

The  plant  was  installed  and  the  con- 
tract price  paid,  and  thereafter  the  de- 
fendant requested  the  plaintiff  to  install 
the  pump  for  which  the  lien  was  claimed. 
From  the  testimony  it  appeared  that  it 
was  impossible  to  heat  the  rooms  in  the 
building  with  the  original  apparatus  in 
cold  weather.  The  defendant  company's 
president  testified  that  it  worked  prop- 
erly when  it  was  first  tested,  but  that 
in  cold  weather  in  some  of  the  radia- 
tors one  coil  would  heat  and  the  bal- 
ance remain  cold,  and  in  others  only 
two  or  three  of  the  coils  would  heat,  and 
that  the  temperature  was  far  below  70°; 
that  it  was  so  cold  that  the  tenants  threat- 
ened to  leave  and  some  of  them  did  move 
out.  He  also  testified  that  he  called  the 
attention  of  the  plaintiff  to  the  matter, 
and  called  in  another  steam  heating  man 
to  examine  it.  and  that  upon  such  exam- 
ination it  developed  that  the  discharge 
pipes  were  trapped,  so  that  the  cold 
water  in  the  radiators  could  not  be 
forced  out,  and  that,  if  an  exhaust  pump 
was  put  in  to  exhaust  the  water  from  the 
discharge  pipes,  it  would  heat  satisfac- 
torily; that  something  had  to  be  done 
right  away,  and  that  he  told  the  plaintiff 
to  put  in  the  pump;  that  when  the  pump 
was  put  in  and  started,  it  pumped  the 
water  out  of  the  discharge  pipes  and  the 
heating  apparatus  worked  properly,  heated 
all  the  coils  in  the  radiator,  and  heated  the 
entire  building,  in  compliance  with  the 
contract.  There  did  not  appear  to  have 
been  much  discussion  between  the  par- 
ties on  the  subject,  but  it  appeared  that 
the  plaintiff  gave  the  defendant  a  cata- 
logue containing  a  description  of  the 
pumps;  that  the  defendant  examined  this 
catalogue  and  told  him  to  send  for  and 
install    this    particular    pump,    and    that 


there  was  nothing  said  at  that  time  about 
who  should  pay  for  it. 

The  court  held  that  the  plaintiff  could 
not  recover.  Had  the  defendant  insisted 
upon  having  the  defect  remedied  in  some 
particular  way,  as  by  the  installment  of 
this  pump,  and  it  had  failed  to  remedy 
the  defect,  it  might  have  been  held  re- 
sponsible for  choosing  an  unreasonable 
method.  But  no  attempt  was  made  to 
sliow  that  the  remedy  was  not  a  reason- 
able one,  or,  in  fact,  that  it  was  not  the 
cheapest  and  best  remedy  available.  The 
conditions  of  the  guaranty  had  not  been 
complied  with,  it  was  the  duty  of  the 
plaintiff  to  make  good  his  contract,  and 
it  had  been  made  good  by  the  installment 
of  the  pump. 

Vundt  vs.  Schultz-Degginger  Co., 
W'asingtnn  Supreme  Court,  113  Pac.  760. 


Governor   Dix   Vetoes   Bill   for   Separate 

Bidding  on  Heating  and  Plumbing 

Work 

Due  largely  to  the  efforts  of  the  New 
York  State  Association  of  Master 
Plumbers,  a  law  was  recently  passed  by 
the  Xew  York  State  Legislature  to  take 
effect  September  i,  providing  for  separ- 
ate bidding  on  heating,  ventilating, 
plumbing  and  gas  fitting  of  State,  coun- 
ty and  municipal  buildings.  The  meas- 
ure, however,  was  vetoed  by  Governor 
Dix  on  the  ground  that  it  would  involve 
increased   expense   to   the   State. 

The  bill,  which  is  known  as  the  Senate 
bill,  introduced  by  Senator  T.  D.  Sulli- 
van, of  New  York,  amends  Section  i, 
Article  5  of  Chapter  29  of  the  laws  of 
1909,  b}'  adding  the  following  new  sec- 
tion: 

Section  88.  Separate  specifications  for 
certain  contract  work.  Every  officer, 
board,  department,  commission,  or  com- 
missions, charged  with  the  duty  of  pre- 
paring specifications  or  awarding  or  en- 
tering into  contracts  for  the  erection, 
construction  or  alteration  of  buildings  in 
any  county,  or  city,  or  the  borough  of 
any  city,  when  the  entire  cost  of  such 
work  shall  exceed  $1,000.  must  have  pre- 
pared separate  snecifications  for  each  of 
the  following  branches  of  the  work  to 
be  performed :  i.  Plumbing  and  gas- 
fitting.  2.  Steam-heating,  hot-water 
heating  and  ventilating  apparatus.  Such 
specifications  must  be  drawn  so  as  to 
permit  separate  and  independent  bidding 
upon  each  of  the  classes  of  work  enu- 
merated in  aforesaid  subdivisions;  and  all 
contracts  hereafter  awarded  must  con- 
form to  this  requirement  by  being  sep- 
arately awarded,  it  being  provided  that 
the  firms  or  corporations  shall  be  respon- 
sible and  reliable.  The  authorities  in 
charge  of  any  county  or  municipal  build- 
ing, however,  will  as  at  present  be  per- 
mitted to  have  such  work  done  as  may 
be  deemed  advisable  by  their  regular  em- 
ployees, or  in  the  case  of  public  institu- 
tions,  by   the   inmates   thereof. 
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Section  2.  Article  2  of  Chapter  58  of 
the  laws  of  1909,  entitled  "An  act  relat- 
ing to  state  finance,  constituting  Chapter 
56  of  the  consolidated  laws."  is  hereby 
also  amended  bv  adding  at  the  end 
thereof  a  new  section,  No.  50,  to  read  as 
follows  : 

Section  50.     Separate  specifications  for 
contract  work   for  the  state.     Kvery  of- 
ficer, board,  department,  commission  or 
commissions  charged   with    the    duty    of 
preparing  specifications  or  entering  into, 
or  awarding  contracts   for   the   erection, 
construction   or  alteration     of    buildings 
for  the   state,  when   the    entire    cost    of 
such  work  shall  exceed  $1,000.  must  have 
prepared  separate  specifications  for  each 
of  the  fcjllowing  branches  of  work  to  be 
performed:     i.  Plumbing  and  gas-fitting. 
2.  Steam-heating,   hot-water  heating  and 
ventilating  apparatus.     As  in  the  case  of 
counties  and  municipalities,  it  is  likewise 
provided  that  said  contracts  >«hall  be  let 
out  to  separate  and  responsible   bidders, 
except     that    the    authorities    of    public 
buildings    as     hereinbefore    noted      shall 
h.'ive  the  priwcr  to  have  work  in  such  in- 
stitutions done  by  the  regular  employees, 
or  the  inmates  a*;  the  case  may  '><• 


Death  of  James  Mackay 

James  Mackay,  vice-president  and  sec- 
retary of  the   Kellogg-Mackay   Co.,  Chi- 
cago, died  at  his  home  in  Chicago,  July 
18.  of  typhoid-pneumonia.     He  had  been 
ill  l>ut  a  few  weeks  and  his  condition  was 
not  thought  to  be  serious  until  within  a 
week  of  his  death.     He  was  unable  to  be 
present  at  the  recent  mid-summer  meet- 
ing of  the  American  Society  of  Heating 
and    Ventilating    Engineers    in    Chicago, 
and  a  resolution  of  >ympathy  and  good 
wishes    for   his    recovery   was    passed   at 
that  time.     Funeral  services  according  to 
Masonic  rites  were  held  at  his  home  in 
Chicago    and    the    body    was    then    taken 
to  Montreal  for  interment.    Among  tho-<c 
present  at  the  funeral  were  his  brothers. 
William  M.   Mackay.  of  New   York,  and 
.Mexander    Mackay.    of    Montreal;    also 
his   sister.   Mrs.    Robertson,  of   Montreal. 
Mr.  Mackay  is  survived  by  a  widow  and 
one  daughter.     He  also  leaves  five  broth- 
ers and  three  sisters. 


Current  Heating  and  Ventilating  Litera- 
ture 

Under  this  hcaditiii  is  f'uhlisltrii  rach 
month  an  idcx  of  the  important  articles 
on  the  subject  of  heating  and  ^cntHation 
that  hare  apfearcd  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  He.ming  .\nd  Venti- 
lating Magazine  on  receipt  of  the  slated 
price. 

nLOWERS 

.\  New  Design  of  Blower  for  Increased 
Efficiency.  A.  H.  Anderson.  Illustrates 
and  describes  a  new  construction  for  air 
l)Iowers.  claiming  better  results  than  the 
older  designs.  2000  w.  I-".iig  News. — May 
IT.  191 1.    20C. 

SHOP    HE.VTINr. 

Heat  Calculations  in  Factory  Heating. 
H.  C.  Russell.  Hints  on  systems  of  air 
distribution,  and  calculations  for  blower 
work.  1200  w.  Met  Work — May  27,  1911. 
Serial.     1st  part.     20c. 

VENTILATION 

Ventilation  Equipment  Hotel  Sherman. 
Illustrates  and  describes  details  of  heat- 
ing and  ventilation,  including  automatic 
temperature  regulation,  air  purifying  and 
cooling,  in  a  12-story  building  in  Chicago. 
2200  w.  Metal  Work— May  13.  IQOO.  No. 
23205. 

Heating  and  \'entilating  the  V.yrow 
Home.  An  account  of  a  series  of  inter- 
esting experiments  showing  that  air  out- 
lets sometimes  become  inlets,  and  the  re- 
sults in  snreadine  an  epidemic.  200  w. 
Sci    Am   Sup — May  27.   ion.     20c. 


Few  men  in  the  heating  indu'^try  were 
l)etter  known  or  were  held  in  higher 
esteem  bv  a  host  of  acquaintances  than 
Mr.  Mackay.  Possessed  of  a  genial  na- 
ture coupled  with  a  rugged  honesty  of 
character  inherited  from  his  Scotch  an- 
cestry. Mr.  Mackay  early  won  the  confi- 
dence of  iiis  associates  and  attained  a 
prominence  that  leil  to  a  career  of  un- 
usual success,  both  in  commercial  life 
and  in  other  activities  with  which  he  was 
identified. 

He  was  born  in  Montreal.  Que.  in 
185.V  He  secured  his  early  training  in  a 
heating  and  plumbing  shop  in  that  city, 
(^ne  of  his  first  appointments  w;as  that 
of  western  manager  of  the  boiler  de- 
partment of  the  Richardson  &  Hoynton 
Co..  of  New  York.  Eater  he  became 
Chicago  manager  for  the  American 
Roiler  Co..  where  he  was  first  associ- 
ated with  C.  V.  Kellogg.  When  this 
comuanv  was  merged  into  the  Kellogg- 
Mackav'-Cameron  Co..  on  January  i. 
i8<>8.  Mr.  Mackav  was  chosen  vice-presi- 
dent and  secretary.  This  po.Mtion  he 
held  until  hi';  death,  although  the  title 
of  the  company  was  later  changed  to  the 
Kellogg-Mackay  Co. 

Mr.  Mackay  was  a  charter  member  of 
tlie  .\merican  Society  of  Heating  and 
\'entilating  Engineers  and  held  many  im- 
portant offices  in  that  organization.  He 
was  elected  president  of  the  society  in 
iQog  and  also  served  as  president  of  the 
society's    Illinois    Chapter. 

He  was  also  a  member  of  the  Central 
Stipplv  .\ssociation.  Illinois  .\thletic 
Club.  St.  .\ndrew's  Society  and  wa-  presi- 
dent of  the  City  Jobbers'  Credit  .\sso- 
ciation  in  Chicago.  As  a  Mason  he  was 
.iffiliated  with  the  Rogers  Park  Lodge 
and  Chapter  of  St  Bernard's  Com- 
ma nderv. 
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Canada's  Asbestos  Supply 
According  to  an  official  report,  Canada 
produces  82%  of  the  world's  supply  of 
asbestos.  The  companies  operating  as- 
bestos quarries  and  factories  in  Canada 
are  capitalized  at  $24,290,000.  In  1880 
only  380  tons  of  asbestos  were  produced 
in  the  Dominion,  valued  at  $24,700;  in 
Kjoc)  tile  output  was  63,300  tons,  valued  at 
$2,300,000.  In  1909  2,000  men  were  em- 
ployed in  the  asbestos  industry,  and  re- 
ceived wages  amounting  to  $1,350,000.  In 
the  Black  Lake  quarries,  in  the  Province 
of  Quebec,  there  are  45,600,000  tons  of 
asbestos  rock  in  sight.  The  Russians 
are  the  only  real  rivals  as  regards  extent 
of  asbestos  resources,  but  are  heavily 
handicapped  by  the  excessive  cost  of 
tr;insport:iti{.n  of  $35  to  $40  per  ton  from 
tlie  Russian  mines  to  London.  Serious 
compt-tition  is  not  feared  by  the  Cana- 
dian companies  on  this  account. 


A  Home-Made  Hygrometer 
Directions  lor  making  a  simple,  jet 
fairly  accurate,  type  of  hygrometer  are 
given  by  E.  R.  Pritchard,  secretary  of 
the  Chicago  Department  of  Health,  as 
follows  : 

Cobalt    chloriile    5  drams 

Sodium   chloride    150  grains 

Calcium    chloride    ....  40  grains 

Gum   arabic   80  grains 

Water    2  ounces 

Dissolve  carefully,  and  then  soak  thin 
white  muslin  in  the  solution  and  wring 
dry:  when  dry.  cut  into  strips  for  use 
auti  hang  up  in  rooms  where  indications 
are  desired.  The  muslin  strips  when  dry 
are  blue;  when  moist  they  are  pink  or 
red.  If  the  air  in  your  room  contains 
70%  relative  humidity,  the  muslin  indi- 
cator, prepared  as  directed,  would  show 
pink.  If  there  be  onlj-  60%  or  less,  the 
color  will  be  blue.  If  the  strip  assumes 
a  greyish  color,  inclining  to  pink,  it  would 
indicate  a  relative  humidity  ranging 
from  6o'~'c  to  70^. 

• 

New    Office    Building    for    the    H.    W. 
Johns-Manville  Co. 

The  accompanying  photograph  shows 
the  new  i2-stor}-  office  building  being 
erected  at  41st  street  and  Madison 
avenue.  Xew  York,  for  the  H.  W.  Johns- 
Manville  Co..  who  will  occupy  it  in  its 
entiretv  about  May  i,  1912,  as  the  gen- 
eral offices  and  Xew  York  salesrooms  of 
the  concern. 

The  large  windows  on  the  lower 
stories  will  be  of  bronze,  and  the  vesti- 
bule and  entrance  hall  of  Italian  marble. 
The  entire  ground  floor  will  be  devoted 
to  the  retail  department. 

There  will  be  a  mezzanine  gallery  with 
bronze  rails  and  a  marble  stairway,  with 
bronze  railine.  leading  up  from  the  first 
to  the  second  floor.     Each  floor  will  be 


devoted  to  one  or  more  departments. 
The  executive  offices  will  occupy  the 
eleventh  floor,  while  tlie  twelfth  floor 
will  be  used  as  a  sample  and  exhibition 
room. 

The  building  will  be  known  as  the 
"Johns-Manville  Building."  and  will  have 
the  unique  distinction  of  being  one  of 
the  few  i2-storv  structures  to  be  en- 
tirelj'  occupied  bj'  a  manufacturing  con- 
cern for  office  purposes  only. 

The  building  will  be  of  fire-proof 
steel    oonstructi<in    throughout,    and    will 
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NEW  JOHNS-MAN ViLLE  BUILDING,  NbW 
YORK 


contain  two  Otis  passenger  elevators  of 
the  latest  type.  Each  floor  will  have  an 
area  of  2,500  sq.  ft.,  or  a  total  area  for 
the  twelve  floors  and  basement,  which 
will  extend  under  the  sidewalks,  of  34.500 
sq.  ft. 

An  unusual  feature  connected  with  this 
building  will  be  the  fact  that  the  tenant 
manufactures  and  will  furnish  a  con- 
siderable part  of  the  equipment  of  the 
structure,  such  as  J-M  asbestos  roofing, 
asbestos  plaster,  linolite  system  of  light- 
ing. J-M  conduit  for  wiring,  flusho- 
meters,  J-M  sanitor  seats,  electrical  ac- 
cessories, waterproofing.  Keystone  hair 
insulator,  asbestos  wood,  fire  extinguish- 
ers, asbesto-spongf  felted  and  asbesto- 
cel  pipe  coverings. 
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Includinjsr  the  space  to  be  afforded  in 
the  new  general  offices,  the  H.  \V.  Johns- 
Manville  Co.,  at  the  present  time,  occu- 
pies in  all  of  its  various  branches,  offices 
and  factories,  2,657,160  sq.  ft.  of  floor 
space,  or  about  61  acres. 

The  5,000  employees  of  the  company 
would  in  themselves  form  a  good-sized 
little  city.  Included  in  thi>  array  <il  em- 
ployees are  406  salesmen.  In  addition, 
the  company  has  extensive  European 
offices. 


National   District   Heating   Association 

President  .\.  1).  Spencer  has  appointed 
the  following  committees  whicii  were 
provided  for  at  the  association's  recent 
convention  in  Pittsburg: 

St.ation    Records 

K.  J.  Kiefer,  So  Bethlehem,  Pa.,  and 
F.  R.  Wotherell.  Peoria.  111. 

R.\TKS 

R.  D.  DeVVolf,  Rochester.  N  V..  and 
J.   L.  lUiht.  Chicago. 

Mktkrs 
F.      C.      Chambers.      Springfield.      Ill  : 
George   W.    Wright.     Baltimore:     H.     S. 
Boyden,    Boston:     and     C.     H      Spi<hl»T. 
Dayton,  O. 

MF.MnF.RSntr 

A.  C.  Rogers.  Toledo.  O  ;  Warren 
Partridge.  Springfield.  111.:  Charles  R. 
Bishop.  Lockport,  N.  Y.:  Byron  T.  Gif- 
ford,  Chicago;  E.  B.  Tyler.  Pittsburg: 
C.  E.  I'.vans,  Jr..  Pittsburg:  I'rank  K. 
Chew,  New  York:  J.  V..  Bordley.  Detroit. 
Mich.;  E.  C.  Richardson.  Providence.  R. 
I.;  E.  J.  Kiefer.  So.  Bethlehem.  Pa.:  and 
W.  J.  Kline.  Lockport,  X.  Y. 

The  address  of  D.  L.  Gaskill.  secretary 
of  the   nssooialioii.   is   at    Greeiu  ille.   O. 


For  An  Association  Emblem 
.\  tlesign  fur  an  a.-<>ociatioii  emblem  i^ 
being  prepared  by  George  W.  Wright, 
of  Baltimore,  and  R.  D.  DeWolf.  01 
Rochester.  X.  Y..  for  use  on  stationery, 
as  well  as  on  asstK"iati<>n  buttons 


Institute  of  Operating  Engineers 
The  first  annual  convention  of  the  In- 
stitute of  Operating  Engineers  will  be 
held  in  New  York.  September  i-.i.  iqti. 
at  the  Engineering  Societies  Building. 
29  West  3Qth  street.  Xew  York.  The 
business  will  include  the  adoption  of  a 
constitution,  by-laws,  educational  re- 
quirements, apprenticeship  requirements, 
regular  study  courses,  list  of  books,  etc. 


New  Book 
Drying     Machinery    and     Practice,     .1 

handbook  on  the  theory  and  practice  of 
drying  and  desiccating,  with  a  classilied 
description  of  installations,  machinery 
and  apparatus,  including  also  a  glossary 
of   technical    terms    and   bibliography,    is 


an  exhaustive  work  from  the  pen  of 
Thomas  G.  Marlow,  an  English  special- 
ist. The  book  is  intended  to  give  an  in- 
sight into  the  art  of  drying  and.  with 
this  end  in  view,  the  general  principles 
which  govern  the  various  methods  of  re- 
moving moisture  from  all  kinds  of  ma- 
terials are  stated,  followed  by  a  summary 
of  the  various  methods  employed,  to- 
gether with  tables  of  calculations  neces- 
sary to  decide  the  requisite  capacities. 
Many  typical  examples  are  presented, 
with  adequate  illustrations,  of  drying 
I>Iants  for  drying  a  wide  variety  of  ma- 
terials. The  author  states  that  so  vast  a 
field  of  research  was  opened  up  in  this 
connection,  owing  to  the  innumerable 
kinds  of  material  to  be  dried,  as  well  as 
the  varying  degree  of  dryness  required, 
that  it  was  found  necessary  to  add  a 
l)ibliography  which  contains  references 
to  the  entire  literature  on  any  desired 
point. 

.Mthough  the  l)ook  is  devotetl  largely 
to  English  practice,  .Xmerican  methods 
are  drawn  on  extensively,  and  the  fact 
that  no  one  had  written  a  book  in  either 
English.  German  or  French  on  this  sub- 
ject makes  Mr.  Marlow's  work  of  excep- 
tional value  to  all  engaged  in  this 
branch  of  engineering.  It  will  surprise 
many  to  know  the  importance  of  drying 
machinery  in  so  large  a  number  of 
trades.  The  glossary  of  terms  is  par- 
ticularly full  and  includes  explanations 
of  terms,  units,  symbols  and  formuls. 
Size  6x0  in.  Pp.  326.  174  illustrations 
and  22  tables.  Published  in  Xew  York 
by  D.  \'an  Xostrand  &  Co..  j^  Murray 
street  ami  2~  W.irnii  street  Price.  $5.00 
net 


The  Kinealy  Thermal  Valve 

Interesting  features  of  the  Kinealy 
thermal  valve  for  Kinealy  vacuum  and 
vapor  heating  systems  are  that  it  opens 
for  water  and  air  and  closes  against 
steam,  is  noiseless  in  operation  and  re- 
quires no  jet  water.  It  may  be  used  on 
pressure  systems,  as  well  as  on  vacuum 
or  vapor  systems,  and  is  designed  to  act 
equally  well  for  all  pressure  in  the 
radiator.  The  valve  consist?  of  a  shell 
of  substantiallv  square  cross  section, 
having  an  inlet  piece  by  which  it  is  con- 
nected to  the  radiator,  and  an  outlet 
])iece  by  which  it  is  connected  to  the  re- 
turn pipe.  Inside  of  the  shell  there  is 
a  bellows  of  special  design,  made  of 
two  metal  diaphragms,  of  a  non-corro- 
sive metal.  The  bellows  contains  a  vol- 
atile   liquid    which    vaporizes    at    a    cer- 
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tain  temperature  and  causes  the  bellows  valve,   when   properly    applied    and    ad- 

to    expand    and    operate    a    valve    piece  justed,  will   permit   the   escape   of  water 

which  controls  the  flow  of  air  and  water  and  air  on  any  pressure  from  vacuum  to 

from   tlie    radiator   into   the   return    pipe.  25    lbs.    above    the    atmosphere    without 


KINEALV  THERMAL  VALVE 


The  air  and  water  pass  from  the  radi- 
ator through  the  same  or  different  ori- 
fices, but  their  flow  is  controlled  by  the 
action  of  the  bellows.  The  diaphragms 
used  in  the  bellows  are  the  Kinealy  type 


VERTICAL  CROSS-SECTIONAL  VIEW  OF  KIX- 
EALY  THERMAL  VALVE 

used   in    the   Kinealy   damper   regulators 
and  are  susceptible  of  an  unusually  large 
movement. 
The  manufacturer  guarantees  that  the 


adjusting.  It  is  furnished  in  tliree  sizes, 
including  Yi-m.,  supplying  250  sq.  ft.  of 
direct  radiation  and  draining  75  lbs.  of 
water  per  hour,  ^-in.,  supplying  750  sq. 
ft.  and  draining  225  lbs.,  and  i-in.,  sup- 
plying 1400  sq.  ft.  and  draining  420  lbs. 
The  Kinealy  thermal  valve  is  manufac- 
tured and  sold  by  the  Kauffman  Heating 
&  Kngineering  Co.,  2109  Olive  street,  St. 
Louis,  Mo. 


Sargent     Two-Stage      Gas-Driven     Air 
Compressor 

With  the  increasing  demand  for  com- 
pressed air  for  industrial  purposes  and 
its  economical  compression  in  large  or 
small  quantities,  there  have  been  many 
improvements  and  refinements  in  com- 
pressors which  have  increased  their 
efficienc}^  and  reliability,  yet  the  thermal 
and  volumetric  efficiency  of  many  air 
compressors  is  still  too  low. 

To  meet  the  demands  for  a  self-con- 
tained, efficient,  gas-driven  air  compres- 
sor the  machine  shown  herewith  has 
been  brought  out.  It  consists  of  a  ver- 
tical gas  engine  w-ith  a  diflferential  trunk 
piston,  the  annu'ar  space  around  it  being 
used  for  compressing  the  air.  As  there 
is  but  one  piston,  one  connecting  rod  and 
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one  crank  shaft  for  botli  the  gas  en- 
gine and  the  compressor,  the  combined 
efficiency  of  the  unit  is  correspondingly 
increased. 

On  the  up  strolce  air  is  drawn  into 
the  crank  case  through  tlie  port  K,  when 
it  registers  with  the  corresponding  port 
on  the  crank  disc  J.  On  tlie  down  stroke 
air  is  compressed  in  the  crank  case  and 
flows  through  the  valve  E  into  the  an- 
nular chamber  made  by  the  differential 
piston.  On  the  return  stroke  this  air 
is  forced  through  the  discharge  valve  H 
and  outlet  I  to  the  storage  tank  or  re- 
ceiver, during  which  time  the  crank  case 
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SARGENT  TWO-STAGE  GAS-ENGINE  DRIVEN 
AIR  COMPRESSOR 

is  again  filled.  On  account  of  the  large 
surface  surrounded  by  cold  water  and 
the  short  distance  the  heat  has  to  travel 
when  generated  in  the  annular  space  by 
compression,  the  tlicrmal  efficiency 
■^liould  be  higlicr  than  in  compressors 
having  a  small  cooling  surface  per  unit  of 
volume. 

The  engine  proper  is  of  the  four  cycle 
type  and  as  air  is  compressed  every 
stroke  tlie  two  fly-wheels  and  crank  discs 
are  made  heavj-  to  maintain  a  sufficiently 
uniform  speed. 

An  inertia  governor  S,  falling  slower 
than  the  spring  seated  exhaust  valve  B, 
when  the  engine  tends  to  run  above  nor- 
mal speed,  allows  U  to  engage  V.  hold- 
ing the  exhaust  valve  open  and  the  inlet 


valve  stem  W  in  such  a  position  that  X 
will  miss  Y  and  the  inlet  valve  will  re- 
main closed.  When  the  speed  drops,  U 
will  miss  V  and  the  engine  will  resume 
its   normal   operation. 

Either  gas,  gasoline  or  kerosene  are 
used  for  fuel.  When  gas  is  used  it  is 
admitted  through  a  graduated  valve  to 
the  space  R  from  which  it  flows  to  the 
explosion  chamber  C  with  the  air  when 
the  collar  Q  on  the  admission  valve 
stem  rises.  Gasoline  or  kerosene  are 
taken  in  through  a  mixing  valve  on  the 
air  pipe. 

Compressed  air  which  the  engine  com- 
presses is  used  from  a  storage  tank  for 
starting  through  the  valve  N,  positively 
opened  at  the  beginning  of  each  work- 
ing stroke  as  long  as  compressed  air 
is  turned  on  and  the  pressure  is  greater 
than  in  the  explosion  chamber.  The 
crank  pin  is  accessible  througli  the  hand 
hole  plates,  or  the  piston  rod  and  crank 
may  be  adjusted  or  removed  by  turning 
back  the  cylinder  on  tlie  hinge  k. 
One  sight-feed  oil  cup  lubricates  both 
ends  of  the  pistf>n,  and  superfluous 
nil  gathered  by  the  narrow  groove  in  pis- 
tnn  is  delivered  through  diagonal  holes 
to  the  ball  and,  passing  half  way  roun<l, 
flows  thrr>ugh  a  hole  in  connecting  rod 
to  crank  pin.  The  main  bearings  are  lu- 
bricated by  heavy  grease,  which  also 
makes  an  cfTectual  air  seal.  Ignition  is 
by  jump  spark  when  the  j)rimarv  circuit 
is  closed  once  in  two  revolutions  by  a  pin 
on    secondary    gear. 

Compressors  of  this  type  will  compress 
air  to  200  lbs.  gauge  or  to  any  lower  pres- 
sure at  which   unloarler  is  set. 

One  can  control  both  admission  and 
exhaust,  and  the  valve  motion  is  stated 
to  be  quiet,  positive  and  so  proportioned 
that  it  will  run  confinuously  for  months 
without  adjustment.  These  compres- 
sors are  made  in  four  sizes  to  compress 
o  to  130  cu.  ft.  of  free  air  per  minute. 
Tliev  were  designed  by  C.  E  Sargent,  M. 
E..   iX'  West  T.ake  .<=:t  .  Chicago,   III. 

■ 

An  Automatic  Bleeder  Turbine 
Being  of  direct  intcrc^i  to  tlic  members 
of  the  \ational  Di'^frict  Heating  .Associa- 
tion, the  Wcstinghouse  Machine  Company, 
of  Pittsburg.  Pa.,  exhibited,  during  the  in- 
spection trip  of  this  association  to  their 
works  on  June  7.  iqii.  the  detail  features 
of  one  of  its  new  developments  in  steam 
turbine  design,  known  as  the  automatic 
bleeder  turbine. 

Its  principal  advantages  result  from  al- 
ways u'^ing  the  steam  economically  before 
diverting  it  into  the  heating  svstem.  while 
at  the  same  time  its  construction  makes  it 
possible  to  automatically  supply  large 
quantities  of  atmospheric  or  low  pressure 
steam  fnr  central  distribution  of  industrial 
applications  without  afTccting  its  electrical 
output. 

.\  diagrammatic  sectional  detail  is  shown 
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ARRANGHMiiNT    OF    STEAM    TURBINE    WITH    BLEEDER   CONNECTION    AND   CONSTANT 

PRESSURE    VALVE 


herewith  and  a  description  of  its  operation 
follows.  Generally,  the  design  of  the 
bleeder  turbine  closely  resembles  the  stan- 
dard Westinghouse  single  flow  construc- 
tion. The  division  wall  (A)  is  introduced 
and  strip  packing  provided  at  (B),  form- 
ing a  labyrinth  with  no  mechanical  contact. 
Thus  the  steam  leaving  the  intermediate 
stage  may  flow  into  the  heating  system 
througli  the  nozzle  (C)  or  else,  with  a  re- 
duced heating  demand,  a  part  of  the  steam 
passes  through  the  valve  (D)  and  per- 
forms work  in  the  low-pressure  section. 

The  automatic  valve  (D)  is  controlled  by 
predetermined  pressure  in  the  heating  sys- 
tem and  the  requisite  balacing  dead  weight 
on  the  upper  side  (HV  The  piston  (E), 
enclosed  in  an  oil-filled  chamber  (G),  is 
provided  to  dampen  any  sudden  movement 
due  to  pressure  fluctuations. 

Thus,  if  the  pressure  in  the  heating  sys- 
tem is  fixed  at  i8  lbs.  abs.  and  the  pressure 
at  the  end  of  the  intermediate  section  tends 
to  rise,  due  to  an  increased  turbine  load, 
the  valve  opening  will  increase,  by-passing 
a  greater  portion  of  the  steam  to  the  low- 
pressure  stages.  On  the  other  hand,  if 
the  load  decreases  and  :he  pressure  at  (J) 
falls,  the  valve  opening  will  decrease  until 
the  pressure  is  again  built  up  to  i8  lbs. 

The  Westinghouse  ^fachine  Company  is 
the  patentee  and  manufacturer  of  this  type 
of  turbine. 


A  New  Automatic  Hot  Water  Regulator 
and  Circulator 

A  device  designed  to  accelerate  the  cir- 
culation of  water  in  a  hot  water  heating 
system,  thus  permitting  smaller  pipe 
sizes  as  well  as  to  regulate  the  draft  in 
the  heater,  has  latelv  been  placed  on  the 
market  by  the  D.  '&  T.  Mfg.  Co.,  St. 
Louis.  Mo.    The  feature  of  the  apparatus 


is  the  location  of  the  expansion  tank, 
with  its  mercury  trap,  in  the  basement 
instead  of  in  the  attic.  Regulation  of 
the  boiler  dampers  is  secured  by  the  ac- 
tion of  the  water  in  the  system  alone, 
requiring  no  outside  force  or  energy, 
the  expansion  and  contraction  of  the 
water  acting  on  a  diaphragm  which  oper- 
ates  the   dampers. 

The  general  arrangement  of  the  ap- 
paratus may  be  seen  from  the  accom- 
panying illustration.  The  tank  shown 
is  an  air  tank.  It  is  connected  to  the  top 
of  the  main  flow  pipe,  near  the  boiler,  by 
a  i-in.  pipe.  The  relief  trap  is  a  column 
of  mercury  of  sufficient  height  to  hold 
back  10  lbs.  over  the  altitude  pressure 
and  no  more.  It  is  connected  to  the  re- 
turn pipe  at  a  point  where  sediment  will 
not  lodge. 

The  column  of  mercury  is  fixed  for  a 
predetermined  pressure,  above  which 
the  system  will  be  relieved.  The  water 
being  turned  into  the  system,  all  the  air 
below  the  tank  is  confined  in  the  tank 
and  diaphragm.  When  the  system  has 
become  filled,  the  fire  is  started  under 
the  boiler.  As  the  water  becomes  heated 
it  expands  and,  the  system  being  closed, 
having  no  open  expansion  tank  at  the 
top  of  the  system,  the  expansion  acts 
to  displace  the  water  and,  as  its  only 
room  for  expansion  is  in  the  tank,  the 
water  compresses  the  air  confined  in  the 
upper  portion  of  the  expansion  tank  and 
generates  a  pressure  of  approximate^' 
I  lb.  for  every  20  increase  in  tempera- 
ture. 

As  the  pressure  is  generated,  it  passes 
through  a  lead  tube  and  acts  on  the  dia- 
phragm, causing  it  to  exert  its  power  on 
a  lever  which  controls  the  draft  auto- 
matically. By  raising  or  lowering  a  per- 
forated plate  on  the  end  of  the  lever  the 
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temperature  of  the  water  can  be  regu- 
lated with  accuracy.  In  this  way  the  de- 
vice may  be  rendered  responsive  to  the 
different  temperatures  required. 

By  using  the  device  it  is  claimed  that 
a  fuel  saving  of  30%  mav  be  effected, 
while    the    increased    circulatinn    r.vtT    a 


Pitrce,  Butler  &  Pierce  Mfg.  Co.,  Syra- 
cuse. N.  v.,  and  describes  tiie  company's 
line  of  steam  and  hot  water  heating  ap- 
paratus and  sanitary  plumbing  equip- 
ment. The  publication  is  one  desig^ned 
especially  for  the  house  owner  and  con- 
l.iin^  in.iuy  practical  suggestions  for  the 
.selection  of  suitable  heating 
and  plumbing  apparatus.  The 
illustrations  include  various 
types  of  the  company's  line  of 
lx>ilcrs.  including  the  Spence 
and  Modern  for  hot  water,  the 
Tourainc  for  steam,  and  the 
.Xnurican  sectional  steam  and 
water  bftilcrs.  A  double-page 
view  of  the  company's  plant  at 
Syracuse  gives  an  idea  of  the 
size  and  capacity  of  this  well- 
known   house.      Size   6x8' ^    in. 

Pp.  i2. 


1)  .V  i.  HOT  WAii-.K  hi;ai;;...  ,,, .,  ..... 

TANK    I.N    BASEMKNT 

gravity  system  will  run  as  high  as  50%. 
The  apparatus  may  be  applied  to  a 
gravity  hot  water  heating  system  and  a 
new  installation  with  these  devices  is 
said  to  cost  no  more  than  a  gravity  job. 
The  apparatus  was  invented  by  John 
M.  Dougherty  and  Harry  C.  Tabler, 
whose  initials  form  the  company's  title. 
A  company  was  organized  in  1909  and 
incorporated  the  following  year  with  a 
capital  stock  of  $30,000,  and  the  follow- 
ing officers:  President,  John  M.  Dough- 
erty; vice-president,  James  W.  Gill:  sec- 
retary and  treasurer.  Harry  C.  Tabler. 
All  of  the  officers  arc  men  of  long  prac- 
tical experience  in  the  heating  field. 

» 

Trade  Literature 

Webster  Vacuum  Heating  System  in 
the  Boston  City  Hospital  is  the  title  of 
an  attractive  pamphlet,  just  published  bv 
Warren  Webster  &  Co..  Camden,  X.  J. 
It  describes  the  installation,  with  the  un- 
usual obstacles  to  be  met.  of  their  "Hy- 
lo"  or  Type  D  system  of  heating  in  26 
buildings  of  this  liospital.  The  pamphlet 
will  be  pladly  sent  on  request,  we  under- 
stand, to  interested  p.irtics. 

Common  Sense  Heating  and  Sanitary 
Plumbing,  a  catalogue  of  noteworthy  ar- 
tistic  excellence,  has  been   published  by 
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Ideal  Heating  Journal  is 
tlu-  title  of  a  new  house  organ 
|)ul)lished  by  the  American  Ra- 
iliator  Co.,  Chicago.  The  pub- 
lication is  gotten  up  in  a  man- 
ner to  reflect  credit  upon  its 
jtuhlisher.s,  both  as  to  contents 
and  prcsswork.  For  ten  years 
the  company  has  issued  a 
monthly  publication  for  inter- 
cummunication  among  its  em- 
ployees and  the  Ideal  Heating 
Journal  is  the  outgrowth  of 
this  publication.  It  is  printed 
on  a  highly  coated  stock,  with 
a  cream-cohered  cover  and  has 
a  special  border  design  for  the  cover, 
featuring  the  "Ideal"  trade  mark.  In- 
cluded among  the  contents  of  the  initial 
nunibir,  which  is  dated  July.  191 1,  arc 
articles,  with  illustrations,  on  the  company's 
Institute  of  Thermal  Research  at  Buffalo, 
"Wrong  and  Right  Way  of  Buying  Coal." 
"Vegetable  Warehouse  Heating,"  "Vento 
Heaters  in  School  Warming."  and  an  ac- 
count of  a  sylphon  packless  radiator  valve 
that  held  a  vacuum  of  27  in.  for  30  days, 
besides  a  numlier  of  miscellaneous  items 
such  as  descriptions,  with  illustrations,  of 
the  company's  new  wall  radiator  steady 
bracket,  a  new  adjustable  check  damper, 
selecting  proper  tile  linings  for  chimney 
fluc^.   etc. 

What  $95  Did  is  told  in  a  folder  that 
is  being  sent  by  the  Vapor-Vacuum 
Heating  Co.,  96  Drexel  Building.  Phila- 
delphia, this  amount  being  the  cost  of 
heating  a  four-story  building  with  the 
Vapor-Vacuum  heating  system.  The 
building  in  question  is  reproduced  show- 
ing that  it  is  exposed  on  all  fonr  sides. 
It  occupies  a  plot  30x140  ft.  and  is  four 
stories  high.  It  contains  2700  sq.  ft.  of 
direct  radiation,  divided  into  40  radia- 
tors. The  manufacturer  guarantees  a 
saving  of  25%  on  coal  with  the  use  of 
this  system.     Other  features  emphasized 
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are  the  absence  of  pounding  in  the  pipes, 
in  addition  to  the  use  of  a  vapor  inlet 
valve  by  which  the  amount  of  heat  ad- 
mitted to  each  radiator  may  be  con- 
trolled. 

What    Science    Has    Done    for    You 

is  the  title  of  a  new  folder  des- 
cribing the  Duntley  air  cleaner  and 
purifier,  made  by  the  Duntley  Man- 
ufacturing Co.,  Chicago,  111.  The 
construction  of  this  device  may  be  seen 
from  the  accompanying  illustration.  It 
is  designed  to  purify  the  air  of  dust,  dirt 
and  germs,  as  well  as  tobacco  smoke 
and  odors,  although,  according  to  experi- 
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ULNTLEY  AIR  CLEANER  AND   PURIFIER 

ments,  it  has  been  found  capable  of  re- 
ducing room  temperatures  from  69°  to 
60°,  a  reduction  of  9°,  within  a  few  min- 
utes. A  further  test,  made  by  placing 
cracked  ice  in  the  reservoir  of  the  puri- 
fier, showed  a  reduction  of  temperature 
to  55°,  or  a  reduction  of  14°.  All  of  the 
experiments  noted  were  made  in  an  or- 
dinary living  room.  The  device  is  op- 
crated  bj-  a  Burke  universal  electric  mo- 
tor, operated  on  either  direct  or  alternat- 
ing  current. 

A  Foundry  Heating  System,  describ- 
ing the  Green  equipment  for  the  plant 
of  the  Waterbury  Castings  Company, 
and  Shop  Heating  and  Ventilation, 
showing  the  systems  used  in  the  Abend- 
roth  &  Root  Mfg.  Co.'s  plant,  are  the 
titles  of  an  interesting  reprint  which  is 
being  sent  to  those  interested  by  the 
Green  Fuel  Economizer  Co.,  Matteawan, 
X.  Y.  Special  attention  is  called  to  the 
amount  of  glass  surface  in  the  foundry. 
This  foundry  is  heated  by  hot  air,  so 
distributed  that  all  of  the  smoke  is  driven 
upwards  from  the  floor  and  removed, 
while  the  men  are  continually  supplied 
with  fresh  air.  The  hot  blast  coils,  in 
the  two  plants  described,  are  all  concen- 
trated in  one  place  and  require  prac- 
tically no  attention.  By  using  a  small 
amount  of  heat  during  the  night  the 
foundry  is  kept  at  such  a  temperature 
that  there  is  no  danger  of  moulds  or 
cores  freezing. 


The  pamphlet  also  describes  a  sj'stem 
of  heating  for  a  metal  working  shop  in 
which  the  warm  air  is  spread  out  evenly 
on  the  floor  where  it  is  wanted,  instead 
of  an  attempt  being  made  to  blow  it 
long  distances,  which  always  results  un- 
satisfactorily. 

Small  Motors,  for  direct  and  alternat- 
ing current,  and  Electric  Dynamometers 
are  titles  of  two  of  the  latest  bulletins 
issued  by  the  Sprague  Electric  Works 
of  the  General  Electric  Co.,  New  York. 
In  the  first-mentioned  bulletin,  the  small 
power  motors  are  described  in  detail, 
with  views  of  the  motors  dissembled 
and  also  as  applied  for  different  pur- 
poses. In  the  second  bulletin,  the 
Sprague  electric  dynamometer,  designed 
to  measure  the  power  generated  by  a  gas 
engine,  steam  engine,  turbine  or  motor, 
or  the  power  required  to  drive  any  piece 
of  apparatus,  is  discussed  at  length,  the 
illustrations  including  an  interesting 
electric  dynamometer  power  curve  with 
directions  for  its  use.  Size  8xl0^  in. 
each.     Pp.  16  each. 

Catalogue  and  Price  List  No.  30  of  the 
Chapman  Valve  Mfg.  Co.,  Indian  Or- 
chard, Mass.,  is  a  notable  publication  of 
174  pages,  covering  the  company's  line 
of  valves,  fire  hj-drants,  indicator  posts, 
sluice  gates,  shear  gates,  floor  stands, 
etc.  The  companj-  is  known  as  the 
largest  and  oldest  manufacturers  of  solid 
wedge  gate  valves  in  the  country.  The 
company  guarantees  its  goods,  the  guar- 
antee covering  the  replacement  of  de- 
fective goods.  In  addition  to  the  usual 
details,  including  illustrations,  price 
lists  and  dimensions  of  its  various  lines, 
the  catalogue  contains  a  full  telegraphic 
cipher  code.  Special  attention  is  called 
to  the  fact  that  the  mixture  of  all  cast 
iron  used  in  the  company's  product  is 
governed  exclusively  by  chemical  analy- 
sis. Sample  pigs  are  taken  from  each 
carload  received  at  its  works  and  ana- 
lyzed bj'  a  competent  chemist.  The  coke 
used  in  melting  is  also  analyzed.  Size 
6x9  in.    (standard).     Pp.  174. 

Lavigne  Packless  Radiator  Valves  are 

the  subject  of  an  interesting  circular  is- 
sued by  the  Lavigne  Mfg.  Co.,  Detroit, 
Mich.,  in  which  are  shown  its  various 
types  of  packless  valves,  as  well  as  price 
list  and  dimensions  of  each  type.  In  all 
cases  of  vacuum  heating  a  good  packless 
valve  is  stated  to  be  an  essential  factor, 
as  its  use  removes  the  most  serious 
source  of  air  leakage  into  the  system. 
The  Lavigne  valve  can  be  fully  closed 
and  locked  closed  by  about  three-fourths 
turn.  It  has  a  regular  composition  disc, 
enabling  it  to  be  closed  absolutely  tight. 
The  stem  of  the  Lavigne  valve  is  of  the 
non-rising  type  and  is  provided  with  a 
flange    a    short    distance   above    the    cam 
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thread.  Between  this  flange  and  the  in- 
wardly extending  flange  of  the  bonnet 
is  placed  a  specially  prepared  composi- 
tion washer.  Another  similar  washer  13 
placed  immediately  above  the  inwardly 
extending  flange  of  the  bonnet,  and  upon 
this  second  composition  washer  rests  a 
gland  shaped  follower  plate  extending 
from  the  handle.  A  shoulder  is  formed 
on  the  inside  of  this  follower  plate  and 


LAVIGNli    I'ALl^ RAlJl.\T(tK    VALVK 

this  shoulder  supports  a  spring  which 
bears  upwards  against  a  nut  screwed  to 
the  top  of  the  stem.  A  doiible  service  is 
performed  by  this  spring,  as  it  bears 
downwards  on  the  upper  composition 
washer,  and  at  the  same  time  pulls  up- 
wards against  the  lower  composition 
washer,  thus  holding  both  of  them  tightly 
against  the  inwardly  extending  flange  of 
the  bonnet  and  taking  up  automatically 
any  wear  that  may  occur  in  either.  This 
is  designed  to  insure  an  absolutelj-  tight 
joint  against  water,  steam  or  air. 

The  lower  end  of  the  stem  engages 
with  a  cage  which  is  held  from  rotating 
by  a  set  of  trunnions  which  slide  upwards 
and  downwards  in  the  tubular  guides  ex- 
tending downward  from  the  bonnet,  so 
that  the  cage  cannot  oscillate  from  the 
action  of  the  steam.  To  this  cage  the 
disc  holder  is  attached  in  a  swivel  joint 
manner.  The  bonnet  is  carried  clear  up 
to  the  under  side  of  the  follower  plate 
to  prevent  the  possibility  of  injury  or  in- 
terference to  the  stem 

The  circular  also  describes  the  Lavigne 
graduated  packless  valve. 

Radiation  is  the  title  of  what  is  prob- 
ably the  most  ambitious  house  organ 
that  has  appeared  in  the  heating  trade. 
It  is  published  by  the  United  States 
Radiator  Corporation,  Detroit,  Mich., 
Vol.  I,  No.  I  being  dated  July,  191 1.  and 
is  to  be  issued  occasionally  imder  the 
editorship  of  George  Albert  Moore.  Un- 
like most  house  organs.  Radiation  has  a 
definite  subscription  price  of  $t.oo  a  year, 
or  10  cents  for  single  copies,  and  a 
glance  at  its  contents  shows  that  the 
term  "house  organ"  hardly  applies  to  a 


publication  of  such  an  interesting  char- 
acter and  one  made  up  almost  whollj'  of 
purely  technical  matter,  the  advertise- 
ments being  practically  the  only  indica- 
tion that  the  periodical  is  allied  to  any 
particular  concern.  The  contents  include 
an  article  by  Marion  McLaughlin  on 
"Setting  the  Sun  to  Work,"  being  an  ac- 
count of  the  development  of  the  solar 
heater;  "'Heating  Buildings  with  Steam," 
b)-  Roulis  St.  John,  a  serial  article,  the 
first  installment  taking  up  direct  sys- 
tems of  heating,  one  pipe  and  other  sys- 
tems of  piping;  a  brief  account  of  the 
heating  plant  in  the  Ritz-Carlton  Hotel, 
New  York;  "The  Story  of  the  Match." 
by  George  Ethelbert  Walsh,  illustrating 
primitive  methods  of  fire-making;  and 
"Fuel  and  Draft,"  by  James  J.  Cosgrove, 
another  serial,  the  first  installment  in- 
cluding some  valuable  coal  classifica- 
tions. The  publication  is  of  standard 
magazine  size  and  has  a  cover  in  colors 
iliuxtrating  an  Eskimo  igloo  interior 
with  its  ([uaint  cooking  arrangements. 
Size   6\:ixlo  in.      Pp.   },2. 

Why  You  Are  Losing  Your  Part  of  $25.- 
000,000  In  a  wcll-gutten  up  booklet  show- 
\n^  increased  effectiveness  of  workers 
due  to  good  air.  The  booklet  is  pub- 
lished by  the  Standard  Electro-Utilities 
Co.,  Chicago,  makers  of  the  Vohr  ozone 
maker,  and  the  value  of  o/one  in  purifying 
the  air  of  offices  and  similar  apartments  is 
dwelt  on  at  length.  The  increased 
output  is  shown  by  typical  instances  of 
the  illness  of  high-salaried  employees 
due  directly  to  the  stuffy  conditions  of 
their  nftices  .\ttcntion  is  also  directed 
to  the  ".1  o'clock  sag,"  as  a  result  of 
which,  it  is  stated,  in  Chicago  alone  over 
a  million  dollars  is  lost  every  year.  A 
number  of  fac-simile  testimonials  are 
presented,  showing  how  the  Vohr  ozone 
makers  actually  remedy  the  poor  air 
conditions  in  offices.  The  booklet  in- 
cludes price  lists  and  illustrations.  Size 
.^M  in    X  7  in.     Pp.  28. 

Six  Little  Pointers  is  the  title  of  a  neat 
little  circular  published  b)'  the  Mc- 
Creery  Engineering  Co..  Detroit-  The 
idea  suggested  by  the  title  is  earned  out 
in  the  illustration  on  the  cover  showing 
a  row  of  pups.  The  six  pointers,  liow- 
ever,  are  intended  to  show  the  most  ef- 
fective way  of  purifving,  cooling  or  hu- 
midifying air.  These  arc  given  a«  i,  the 
drawing  of  air  through  a  system  of 
water  sprays;  2.  the  use  of  wet  cleaning 
surfaces;  3,  intimate  and  extended  con- 
tact of  the  air  with  the  spray  and  de- 
flecting surfaces;  4,  eliminators  to  ex- 
tract free  moisture  and  not  for  use  as 
cleaning  surfaces;  5,  moverrent  of  air 
should  be  the  slowest  in  its  passage 
through  the  eliminators;  6.  purifying  de- 
vice with  gushing  spray  heads.  These 
features,  it  is  pointed  out,  are  contained 
in  the  McCreery  air  v  a«hpr.  manufac- 
tured by  this  companv- 
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H.-O.  Pipe  Joint  Cement,  a  product 
ot  the  li.  W.  Jolui>-.\laiu  ille  Co.,  Xew 
York,  is  the  subject  of  a  folder  in 
which  the  t)i.iiiu  i?  made  tliat  those  who 
are  lI^^iIlg  ready  mixed  pipe  joint  cement 
are  payini^  just  a>  much  per  pound  for 
the  water  or  oil  it  ci)ntains  as  for  the 
cement  itself.  It  i>  claimed  that  i  lb. 
of  lI.-().  cement  yoes  as  far  as  4  lbs. 
of  onlinary  pipe  joint  cement,  jet  costs 
no  more  per  pound-  .\nothcr  ad- 
vantage of  mi.King  cement  for  oneself 
is  that  It  does  not  dry  out  and  be- 
come worthle-s.  M.-O.  pipe  joint  ce- 
ment, it  is  stated,  does  not  become 
solid  like  red  or  white  lead,  and  joints 
made  with  it  can.  therefore,  be  easily 
uncoui)led  without  breaking  the  litting^, 
yet   it    does   not  wash   out   of  the   pipes. 

We're    Rounding    Up    Customers    for 

You  i>  till,-  titli-  of  ;i  clever  folder  ]nil)- 
lished  by  the  II.  W.  Johns-Man\  ille  Co., 
New  York,  calling  attention  to  the 
company's  line  of  J.-M.  asbestos  roof- 
ing. The  folder  contains  reproductions 
of  sKiue  of  the  more  notable  advertise 
ments  the  company  is  running,  show 
ing  the  e.vten^ive  publicity  being  given 
to  ihi-.  form  >^f  rooting  and  the  con- 
setjucnt  demand  that  is  being  created. 
There  is  also  a  reproduction  of  many 
of  the  magazines  in  which  J.-M.  asbes- 
tos rootiiikj;  is  being  advertised.  Over 
si.xty  publication^  are  being  used,  reach- 
ing more  than  J7,50o,ooo  readers  in  the 
['iiii.-(!    <f.i».»s   ami   Canada. 


Ne^w  Contracts 


F.  W.  Lamb  Co.,  Chicago,  steam  heat- 
ing school  building  in  Lockport,  III.,  for 

$5. .^00. 

John    G.    Sutton    Co.,     San     Francisco, 
Cal.,    .^team    iieating   and    ventilating    II- 
■  storj-  building  at   Montgomery  and  Sut- 
ter  streets,   San    Francisco,   for   the   San 
Francisco    Investment    Co.,    for   $2,940. 

Alton  Plumbing  &  Heating  Co.,  Alton, 
111.,  vacuum  steam  heating  system  for 
St.   Joseph's   Hospital,   at   that   place,   for 

$4,200. 

Mangrurr.  &.  Otter,  San  Francisco.  Cal., 
heating  and  ventilating  Agricultural 
Building  at  the  University  of  California, 
at  Berkelev.  The  contract  amounts  to 
$6,455 

Samuel  A.  Esswein  Heating  &  Plumb- 
ing Co.,  Columbus,  O.,  heating  new  court 
house   at   n-rtawa,   O.,   for  $5,675- 

Bradlee  &  Chapman,  Boston,  steam 
fitting  in  power  house  and  tunnels  at  the 
City  Hospital  for  $12,543.  Other  bids 
were:  Lyncl;  &  Woodward,  $14,362:  In- 
galls  &  Kendricken.  $14,500:  \V.  W. 
Campbell    &   Sons,  $15,732. 


Lumsden  &  Van  Stone  Co.,  Boston, 
>team  i)iping  system  at  the  Calf  Pasture 
pumi)ing   >tation,    Boston,   for  $6,285. 

Paul  Grant,  Norfolk,  Neb.,  heating, 
plumbing  and  electrical  work  on  addi- 
tions to  Lincoln  and  Grant  schools.  The 
work   will   amount   to   $8,698. 

Elmer  Dovel,  .\uburn.  Neb.,  heating 
and  plumbing  new  court  house  at 
Pawnee   City,   Xeb.,   for  $6,000. 

James  Hunter  Heating  and  Construc- 
tion Co,,  .Mhany,  X.  Y.,  heating  addition 
to  School   Xo.  17  for  $6,400. 

Steward  &  Blunt,  Skowhegan,  Me., 
heating  and  plumbing  new  dormitory 
building  at  Colby  College,  W'aterville, 
for  $2,118. 

Barret  Hardware  Co.,  Joliet,  111.,  heat- 
ing lleiider^oii  avenue  school.  .\  steam 
plant  win  be  installed,  with  mechanical 
ventilation. 

C.  O.  Burrows  &  Co.,  Boston,  heating 
and  ventilating  new  P.road  street  school 
in    We  St  11  eld    for   '$6A\7- 


Ad-Vert i^er4:'  Indejc 

American  District  Steam  Co 51 

American  Radiator  Co Back  cover 

Applied  Heating  and  Ventilation 57 

Argon  Mfg.  Co 52 

Armstrong  Mfg.  Co 49 

ButTalo  Forge  Co 10 

Connersville  Blower  Co 3 

Crosby  Steam  Gage  &  Valve  Co., 

Front  cover 

Dixon  Crucible  Co.,  Joseph 50 

Exeter  Machine  Works 12 

Foster  Engineering  Co 8 

Globe  Ventilator  Co Front  cover 

Green  Fuel  Economizer  Co ;  ,  .  .  .      4 

Gurney  Heater  Mfg.  Co Front  cover 

Harrison  Safety  Boiler  Works 5 

Ilg  Electric  Ventilating  Co 55 

Jenkins  Bros 51 

Johns-ManviUe  Co.,  H.  W 52 

Kautl'man  Heating  &  Engineering  Co-  •      7 

Keasbey  Co     Robert  A 49 

Knowles,  Geo.  E Front  cover 

Lavigne  Mfg.  Co 9 

Massachusetts  Fan  Co 10 

Michigan  Pipe  Co Front  cover 

Mowell,  Augustus 56 

Mueller  Mfg.  Co.,  H. 8 

Xarowetz,  Louis 6 

Pierce,  Butler  &  Pierce  Mfg.  Co. Back  cover 

Richardson  &  Boynton  Co 58 

Ross  Valve  Mfg.  Co Front  cover 

Safety  Cylinder  Valve  Co..  . 9 

Simmons  Co.,  John Inside  front  cover 

Standard  Thermometer  Co 7 

Sturtevant  Co.,  B.  F 53 

Thomas  &  Smith 12 

United  States  Radiator  Corporation.  .  .   48 

Warren  Webster  &  Co 6 

Watson  &  McDaniel  Co 50 

Wvckolif  &  Son  Co  .  A 3 
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Out   Of  The  Way  Radiators 


fl  Tlieic  is  an  cver-intrfasinjj  demand  for  raiiaturs  ihal  can  i.>c 
hung  urY  the  floor  on  wall  or  ceiling,  placed  in  skylights,  and  still  l>e 
practical,  efficient  heating  surfaces. 

Q  No  railiator  made  adapts  itself  liettcr  to  space-saving  conditions 
than  the  ATHI-:.\IA.\  WALL  I'ATTHR.X  of  United  States  Radi- 
ators. Used  in  factory  buildings  where  space  is  most  valuable,  in 
churches  and  schools,  under  windows  to  stop  cold  air  currents,  in 
assembly  halls,  stores,  garages  and  all  buildings  where  radiation 
should  be  off  the  floor. 

q  The  ATHENIAN  WALL  PATTERN  is  a  most  etTicient  wallraoi- 
ator.  Made  in  three  sizes,  connected  with  extra  heavy  right  and 
left  hand  inside  nipples.  Has  cross-bar  circulation  which  increase!^ 
its  heating  value,  giving  more  efficiency  than  can  be  had  in  any 
other  pattern  of  wall  radiator. 

Q  Assembleil  in  all  shapes  at  the  factory  which  saves  labor  cost  on 
the  job  and  they  can  easily  be  used  in  odd  corners  and  out  of  the 
way  places  where  regular  radiation  would  be  impossible 

fl  It  seems  to  us  that  you  must  be  interested  in  this  modem  space- 
saving  radiator,  and  we  have  prepared  for  your  benefit  a  bookleT 
that  illustrates  and  describes  in  full  the  special  advantages  of  this 
OUT  OF  THE   WAY  RADIATOR.    It's  free— Write  for  it  to-day. 


LWrKD  States  jpwiATfm  (ohpohatios 

GENERAL    OFFICES    DETROIT.  MICH. 
BRANCHES      IN      PRINCIPAL     CITIES 

Makers  of  More  Styles  of  Radiation  Than  Any  Other 
Individual  Manufacturer 


THE    HEATIXG    AXD    I'EXTILATING    MAGAZIXE 


49 


MistDMicoys  nOES 


Deaths 

Peter  E.  Esswein.  iroasiircr  of  the 
Samuel  K.  Ksswtin  1  lf;itiii>;  &  rimuhinjr 
Co..  Columbus,  (  ).,  (Hcd  ;it  liis  home  in 
that  city  June  25. 

Augustus  W.  Mott,  ^ocond  vice-presi- 
dent Ml  tile  J.  1,.  Mult  Iron  \\'»)rks,  Xew 
York,  diel  July  2.  He  was  50  years  old. 
He  uns  the  son  <>t  Jordan  L.   .\|i>tt. 

George  F.  Hughson,  president  of  the 
Ihiphson  Steam  Specialty  Co.,  Chicago, 
died  July  IQ  at  his  home  in  Chicago, 
after  a  short  illness.  He  was  51  years 
old.  Mr.  Hughson  was  for  many  years 
vice-president  and  sales  manager  of  the 
John  Davis  Co..  which  was  succeeded  by 
the  Hughson  Steam  Specialty  Co.  in 
1909.  Mr.  Hughson  leaves  a  widow  and 
a  son.  Harrv  H.  Hughson,  who  will  suc- 
ceed him  in  the  management  of  the  com- 
pany. 

Robert    B.    Humphryes,    vice-rtre>i<lent 

"f    t!u-    lluin]phr\c-    Mfg.    Co.    >T.'in~rield. 


O.,  died  July  10.  He  had  been  in  poor 
hfalth  for  several  years,  but  the  imme- 
diate cause  of  his  death  was  a  stroke  of 
paralysis.  Mr.  Humphryes  was  65  years 
old  and  was  for  many  years  general  man- 
ager and  superintendent  of  the  Hum- 
phyres  ^Hg.  Co.  until  ill  health  forced 
him    t'>    relinquish   ;icti\ilie-. 


Miscellaneous   Notes 

Eastern  Supply  Association  held  its 
summer  meetmg  at  .\tl;intic  City,  June 
22.  John  McClure  Cha><e  presided  in  the 
.ibsence  of  President  P.  M.  Beecher.  The 
association's  credit  bureau  repiorted  that 
out  of  claims  placed  with  the  bureau 
amounting  to  $101,000,  over  so'/f  had  been 
collected  without  additional  cost  to  any 
member  of  the  association. 

New  York  firms  which  have  been  in 
bu-ine-s  for  60  years  or  more  have  been 
listed  in  connection  with  the  anniversary 

miinher  of  one  of  the  Xew  ^V.rk  dailies. 


ROBERT  A.  KEASBEY   CO. 

HEAT  AND  COLD  INSULATING  MATERIALS 

85  7    Magnesia  and  Asbestos  Pipe  and  Boiler  Coverings 

CORK  COVERINGS  FOR  BRINE  PIPES.  ETC, 
ESTIMATES    FURN'ISHED    AND    CONTRACTS    EXECUTED 

*'RAKCO"    BRAND   ASBESTOS,  FLAX  AND  RUBBER  PACKINGS 

For  all  classes  of  Marine  and  Stationary  Engines  and  Pumps 


100  North  Moore  Street 


Telephone,  6097  Franklin 


NEW  YORK  CITY 


ENGINEERS  AND  STEAMFITTERS  REQUIRE  GOOD  TOOLS 

The    GENUINE  ARMSTRONG  Stocks    and    Dies    are 

RELIABLE,    ACCURATE,  EASY    WORKING 

MANUFACTURED    BY 

THE   ARVISTRONG    MFG.  CO.,    321  Knowlton  St.,  BRIDGEPORT.  CONN. 
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Tile  ii->t  includes  the  folldwing  hrni>  tliat 
are  manufacturers  of  heating  and  |)Iiiinh- 
ing  good-' :  Abendrotli  Brotliers,  109  Beek- 
niaii  St.;  Boynt'm  Furnace  Co.,  io<)  West 
37tli  St.;  Bruce  &  Cook,  190  Water  St.; 
llitcliings  &  Co..  2.V?  Mercer  St.:  J.  L. 
-Mott  Iron  Works,  ii.S  Tiftli  Ave.:  Nasoii 
-Mfg.  Co.,  71  Beeknian  St.;  Ricliard.-on 
&  Boyntoii  Co.,  31  West  31st  St.: 
Rider- Kricc'^on  P-ngine  Co.,  3^  Warren 
St..  an.l  Tuttle  &  Bailey  Mfg.  Co..  76 
^fr^di<>lIl     \\e. 

National  Association  of  Brass  Manufac- 
turers met  in  Detroit,  June  27,  191 1,     'llie 
next    meeting   will    l)e    held    in    ri.-..'....l 
<^)..  September  20,   191 1. 

Central  Supply  Association,  at  its  re- 
cent niietuin  ill  Detroit.  June  2S.  electetl 
four  new  tirm-  to  memhersliii),  as  fol- 
low' :  Spencer  Heating  Co..  Ciiicago; 
k<ibert«.-Hamilt<in  Co.,  Minneapolis, 
Minn.;  Novelty  Iron  Co..  Canton,  O. ; 
and  the  Buckeye  T  miU-  ,^-  <s,  .t  r.. 
Canton,  O. 

Baltimore.  Md.— A  pl.tn  i>  beiii);  .li-- 
cu-~i  d  t"  e-i  d)li>h  a  municipal  heating 
and  lighting  plant  in  connection  with  the 
fire  service  |nim|)ing  station,  now  b<  • 
built  oil  South  street,  between  I.onil' 
and  Pratt  street-^.,  ISaltimore.  Tlie  pl.m 
i>  to  heat  and  light  the  City  Ilall.  Court 
Douse  and  the  two  City  Hall  annexe'^ 
froni  the  pumping  station.  It  is  pointed 
out  that  the  immping  station  ha< 
to  be  kept  in  readiness  at  .ill  times  for 
;;n  emergency  call,  while  it  may  n  >t  be 
in  actual  service  more  tli.in  once  or  twice 
a  year  The  fuel  and  power  that  must 
be  nece--arilv  wasted  cou'd,  it  is  l>e- 
lieve<i.  be  utilized  to  advantage  for  he  it-       formed     June 


ing  purposes.  The  proposition  is  being 
advocated  by  President  John  Hubert,  of 
the   Second    Branch   City  Council. 

Milwaukee,  Wis. — The  recent  hot 
weailier  in  .Milwaukee  is  responsible  for 
the  development  of  a  scheme  for  c(^<d- 
ing  buildings  in  which  u^e  is  made  of 
the  building's  steam  or  hot  water  heat- 
ing system.  The  idea  is  to  till  the  sys- 
tem with  cold  water,  maintaining  a  cir- 
culation, if  necessary,  in  the  warmest 
we.itlier.  by  draining  the  sy.stcm  at  fre- 
'lueiit  iuterv.ils.  Several  degrees  of  cool- 
ing effect  are  said  to  have  been  (d)tained 
in  I  hi-  manner  in  the  home  of  Samuel 
\\  alwig.  218  Twenty-third  street. 

Cleveland.  O.— "Blowout  Wnti'atiou" 
is  the  term  that  has  been  ap|)lied  to  the 
methods  adopted  in  Cleveland  f(»r  fresh- 
ening the  air  in  school  roonjs.  whereby 
at  the  sound  of  the  gc>ng  the  children 
leave  their  studies  and  commence 
marching  exercises,  calisthenics  or  run 
'Ut  into  the  playground  while  the  doors 
and  win<Iows  are  thrown  wide  open  for 
a    few    minutes. 

Mexico,  Mo. — The  city  c<nincil  has 
:.;r.inted  a  30-year  franchise  to  the  Mexi- 
o  Power  Co.  for  a  central  heating  plant, 
which  is  to  be  installed  in  the  down- 
town district.  The  Mexico  Power  Co. 
owns  the  waterworks  system,  electric 
light  plant  and  gas  plant  in  that  place. 
It  is  proposed  to  utilize  the  exhaust 
-trim  from  the  electric  light  plant  to 
111  .it  the  city.  The  franchise  covers  the 
residence  portion   as   well 

Wisconsin   Master   Steam    Fitters'   As- 
sociation  !-   til'     titlf   of   .111    orijanization 

:      r^nd      du      I,ac. 


p  0  R         Wn\  can't   tlo  better  than   u^e  Dixon's  Pipe-joint 
-^  .  1^  |-  Compound     on     all     pipe    joints — 

■     I  >    L  keeps  all    joints   tii^ht. 

JOINTS  JOSEPH  DIXON  CRUCIBLE  COMPANY.  Jersey  City,  N.  J. 


McDaniel   Improved   Steam   Trap 

WILL    DO   THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  lake  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacturing  Steam  Traps  and 
know  there   is  no   better  trap  made.      Mav  we  send  you   one  for  trial? 

Watson  8i  McDaniel  Co. 


KiO  North  7lh  Street 


PHII  AnFI.PHIA.   PA. 


Sei:  :    "'  "   '-T  ''•^gu 
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Twenty  tltlegatcs  were  present.  Officers 
were  elected  as  follows:  President,  M. 
K.  FlaluTty.  Milwaukee;  vice-president. 
J.  F.  Alurn.  Fi>nd  du  Lac;  secretary, 
Fred  Kanffiuan.  .Milwaukee;  treasurer. 
Otto  Rielieid.  W'atertow  n.  It  is  pro- 
posed to  hold  a  convention  in  Milwau- 
kee in  tile  '-prinj^. 

United  Bunch  of  Sheep,  New  York 
Fold,  luUl  its  niiil-sunuuer  ginil)ul  July  j. 
at  W  itzel's  Point  \'iew  Island,  College 
Point,  Long  Island.  .\  clambake  was 
served.  The  organization  is  made  up  of 
salesmen  in  the  heating  an*!  plumbing  ^up- 
I)ly  trndr 

International  Municipal  Congress  and 
Exposition  will  he  held  .it  the  Ci>li>oum, 
L'hicagij.  September  l8-.^o,  igii.  As  al- 
ready announced,  the  subjects  which 
have  been  decided  upon  for  discussion 
and  the  exhibit>  for  exploitation  include 
heating  systems  for  sch<irds.  vacuum 
cleaning  eipiipment  and  ventilating  sys- 
tems. 

Proceedings  of  the  Congress  of  Tech- 
nology, held  in  i'.i>-toii.  \|»ril  lo-ii.  will 
Itr  piibli-hed  in  a  single  \olume  <>f  about 
500  pages,  which  will  be  sobl  at  a  mod- 
erate price.  It  will  contain  the  seventy- 
odd  technical  papers  relating  to  many 
fields  of  influstry,  w  hich  were  read  at  the 
celebr.ition  of  the  tifticth  anniversary  of 
the  granting  of  the  charter  of  the  Massa- 
rhtis,-tts    Instit'-t-'    ..'   T,  .-Im,.  ,1,  ,..v- 


Manufacturers'  Notes 

McDonald  Vacuum  and  Vapor  Spec- 
ialty Co.,  Cleveland,  C)..  has  taken  of- 
lices  in  the  new  Swetland  Building,  in 
that  city. 

United    States     Radiator     Corporation, 

Detroit,  Mich.,  annuunce-s  the  appoint- 
ment of  Edward  K.  McXair  as  district 
sales  manager  with  headtinarter^i  in  De- 
troit. Mr.  McXair  has  been  manager  of 
the  company's   Chicago  branch 

United  States  Radiator  Corporation, 
r)etroit,  Micii.,  is  building  a  4-story 
structure  at  Hroadway  and  Grand  River, 
Detroit,  to  be  occupied  as  it«  general 
offices. 

John  Simmons  Co.,  Xcw  \'Mrk,  manu- 
facturers auil  dealers  in  heating  and 
plumbing  supplies,  has  recently  com- 
j)lete(i  a  large  addition  to  its  factory  and 
m.ichine  shop  at  Charlestown.  W.  Va., 
ti>  be  devoted  exclusively  to  the  manu- 
f.icture  of   I'lre-eiiuipment   specialties. 

Mayor-Lane  Co.,  Xew  York,  dealers 
in  lii.iting  ami  plumbing  supplies,  has 
completed  the  equipment  of  its  new 
quarters  at  340  Hudson  street,  where  it 
has  nearly  30,000  sq.  ft.  of  floor  space. 
The  officers  of  the  company  are :  Presi- 
dent and  treasurer,  Victor  A.  Harder; 
secretarj',  Victor  A.  Harder.  Jr.;  man- 
ager of  sales,  Fred  G.  Elli'. 


Jenkins  Bros. 
Radiator  Valves 

The  installation  of  these  valves  secures  for 
your  clients  the  heaviest  radiator  valves 
made.  Hi.sjhest  cjrade  metal  and  workman- 
ship. Full  opening.  All  parts  renewable. 
Can  be  packed  under  pressure. 

Jenkins  Bros. 

New  York  Boston  Philadelphia  Ch 


iicago 


The  Empire  Low  Pressure  Steam  Trap 

Means  Trap  Satisfaction 

The  trap  question  will  be  settled  if  you  install  an 
EMPIRE.  Adapted  to  all  classes  of  low  pressure  work. 
Perfectlv  automatic  in  operation.  THE  SIMPLEST 
TRAP  MADE.  Let  us  send  you  one  on  trial.  You 
w  ill  be  surprised  at  its  low  cost  too. 

ASK  FOR  BULLETIN    lOI 

AMERICAN  DISTRICT  STEAM  COMPANY 

LOCKPORT.  N    Y.  CHICAGO,  ILL. 


b 
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Federal  Heater  Co.,  CliicaKO,  the  $8.- 
000,000  heater  onceni,  whobe  formation 
was  rep'jrted  in  last  month's  issue,  will 
enlarge  the  foundry,  mounting  shops 
and  furnace  manufacturing  plant  at  Oak- 
ley, near  Cincinnati,  O.,  which  was  for- 
merly the  plant  of  the  Peck-Williamson 
Heating  and  \'entilating  Co.  The  full 
list  of  officers  is  as  follows: 

President.  .\.  W.  Williamson,  presi- 
dent i.f  the  Peck-\Villiam>oii  Heating  & 
Wntilating  Co.:  vice-presidents,  L.  J. 
Mueller,  secretary  of  the  L.  J.  Mueller 
I'urnace  C'j. :  John  Kerch,  president  of 
tile  Twentieth  Century  Heating  &  N'en- 
tilating  Co.;  secretary,  I).  .M.  C<>mptou. 
president  "i  the  Quaker  Manufacturing 
Co.:  treasurer,  I-".  H.  Moore,  treasurer 
of  the  international  Heater  Co.;  direct- 
ors: alvive-named  officers  and  W.  C. 
\\'illiam>on,  secretary  of  the  Peck-W'il- 
Iiani>on  Heating  &  Ventilating  Co..  I" 
E.  Wheeler,  president  of  the  Interna- 
tional Heater  Co.,  Byron  H.  Edward-, 
president  of  the  Ideal  Furnace  Co, 
Charles  Scheible.  The  Henry  &  Scheible 
Co..  1.  J.  Mueller,  Sr.,  president  of  the 
L.  J  Mueller  Furnace  Co.,  George 
Maag.  vice-president  of  the  Twentieth 
Century  Heating  &  \'eiuilating  Co.,  and 
J.    H      .\rbogn>t,    attorney. 

"Informant"  is  the  title  of  a  new 
monthly     published     by      the     American 


J-M  Sectional  Conduit 


This  La  a  I  lie  Con- 
duit, salt -glazed  in- 
side and  out.  Is  ab- 
solutely watertight. 

Acids,  gases  or  the 
action  of  the  earth  do 
not  affect  it.  Neither 
can  it  be  injure  1  by 
weight  or  movement 
of  pipes  Praoticillv 
indestructible 

Easily  opene  i  ;iiier 
installation.  (_\ineven 
be  taken  up  an  1  re- 
laid.  The  most  effi- 
cient conduit  for  con-    

veying    steam,    gas, 

water,    brine    or   other   liquids 


under 


ground 


Saves  0'>%  '-■•f  heat  lost  in  transmissi<  m 
through  unprotected  or  poorly  insu- 
lated pipes 

Write  for   Catdloq 

H.  W.    JOHNS-MANVILLE    CO. 


Baltimor'? 

Boston 

Chicago 

Cleveland 

Dallas 

Detroit 


Kansas  City 
London 
Los  Angeles 
Milwaukee 
Minneapolis 
Mew  Orleans 


New  York 

Philadelphia 

Pittsburg 

San  Francisco 

Seattle 

St.  Louis 

(1348) 


Blower  Co.,  Detroit,  Mich.,  for  exclusive 
circulation  among  its  branch  managers. 
In  addition  to  fan  data,  result?  nf  tests, 
etc.,  the  publication  will  coatain  news 
letters  from  the  company's  various  of- 
fices. 

Crane  Co.,  Chicago,  has  purchased  the 
luK-iness  of  J.  .\.  Roe  Co..  Detroit,  job- 
bers of  heating  and  jilumbing  supplies, 
at  Bates  and  Atwater  streets.  The  busi- 
ness will  be  continued  as  a  branch  of 
Crane  Co.  The  cimpany  is  planning  to 
make  extensive  improvement-  in  the 
building  until  now  occni>iei!  li\  the  T.  .V. 
Roe  Co. 

Automatic  Water  Heater  Co.,  Rock- 
ford,  111.,  has  completed  negotiati"ns 
with  Crane  Co..  Chicago,  whereby  Crane 
Co.  will  handle  its  ••utput.  Mr.  Link, 
an  expert  in  the  experimental  depart- 
ment of  Crane  Co.,  has  had  the  heaters 
under  test.  Mr.  Link  will  be  the  super- 
intendent of  the  factory  at  Rockford. 
The  Automatic  Water  Heater  Co.  is 
capitalized  at  $25,000,  the  itrincipal 
stockholders  being  Mrs.  C.  B.  Miner  and 
.\     N"     Patterson. 

National  Steam  Specialty  Co..  Chi- 
cago, manufacturers  of  air  valve-  and 
other  steam  specialties,  ha-  increased 
its  capital   stock  from  $15,000  to  $25,000. 

Ideal  Heating  Journal  is  the  title  of  a 
new  liou-e  organ  published  by  the 
.\merican  Radiator  Co.,  Chicago.  \^ol- 
umc  I,  No.  I,  is  dated  July.  191 1  The 
journal,  it  is  stated,  will  be  devoted  to 
the  advancement  of  the  steam  and  hot 
water  heating  industry.  .Xmong  the 
contents  of  the  tir-t  number  is  an  il- 
lustrated description  of  the  company's 
Institute  of  Thermal  Research  at  Buf- 
falo, an  article  on  the  wrong  and  right 
way  of  buying  coal,  and  a  description, 
with  illustrations,  of  methods  of  heating 
vegetable  warehouses.  Separate  items 
cover  features  of  the  comp:iny's  various 
-pecialties  and  many  miscellaneous  notes. 
The  publication  is  attractively  gotten  up 
:inrl  is  a   credit   to  it-   v't'bli-hers. 


FOR    SALE 

Best  Automatic  Air  Valve 
Made 

PATENTS  BROAD  AND  BASIC 

Valve  is  well  known  and  a  big  seller. 
.\ll    necessary   equipment    included. 
Only    small   capital    required.      Ex- 
eptional  opportunity. 

For  particuljrs.  jdd't'-< 

The  Argon    Mfg.  Co. 

DENV  ER 
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American  Engine  Co.,  Bound  Brook, 
X.  ].,  has  appointed  Harry  Marks,  90 
West  street.  Xew  York,  as  its  sole 
agent  in  the  metropolitan  district.  Mr. 
Marks  has  iii-talled  a  large  number  of 
.\merican-Bal!  engines,  including  botii 
simple  engines  and  the  .\mcrican-Bal! 
angle  compound  types.  Special  atten- 
tion is  given  to  the  installation  of  these 
engines  in  connection  with  exhaust 
steam    heating    systems. 

Hawley  Down  Draft  Furnace  Co., 
Chicag'i.  ha-  -ecured  a  nine-acre  site  in 
I'.aston.  Pa.  ^n  the  line  of  the  Lehigh 
\'alley  Railroad,  where  it  is  planning  to 
build  a   larit.-    plant. 

D,  Saunders'  Sons,  Vonkers.  X.  V., 
manufacturer'  of  i)ipe-threading  tools, 
recently  di-triiiuted  a  cash  divitlend  of 
■$.^5,0(X3  to  thiir  2~  employees.  The  dis- 
tribution wa<  provided  for  in  the  will 
■of  the  late  Leslie  Saunders,  former  head 
of  the  t'cni.  Five  of  the  employees, 
who  have  been  with  the  firm  for  nearly 
40  years,  receive<l  over  $2,000  each,  while 
the  other  employees  received  $1,000 
*ach.  The  unusual  dividend  came  as  a 
complete    surprise   to   them   all. 

United  States  Radiator  Corporation. 
Detroit.  Mich,  lia^  transferred  .\1.  O. 
Keves  from  Minneapolis  to  the  metro- 
politai'     'i'-'rict.     with     headquarter*     .u 


the   company's   Xew  York  office,  5  \Vest 
29th   street. 

Buffalo  Forge  Co.,  Buffalo,  X.  Y.,  has 
secured  the  services  of  Frank  L.  Busey, 
formerly  connected  with  the  Engineer- 
ing Experiment  Station  of  the  Univer- 
sit}-  of  Illinois.  Mr.  Busey  recently 
made  some  exhaustive  experiments  with 
house-heating  boilers  and  furnaces,  his 
paper  on  the  subject  being  reproduced 
in  The  He.\ting  .\xd  A'kxtu  vting  Maga- 
zine for  July,  191 1. 

American  Radiator  Co.,  Cliicago,  111., 
is  placing  on  tiie  market  a  new  type  of 
stationary  vacuum  cleaning  apparatus. 
It  is   electrically  driven. 

Chapman  Valve  Co.,  Indian  Orchard, 
Mass.,  announces  the  removal  of  its  Xew 
^'ork  ofYice  to  138  Centre  street.  F.  W. 
Sleep  i>  the  Xew  York  manager,  and  as- 
sociated with  him  is  C.  F.  Weber,  who 
will  be  welcomed  back  to  the  trade  in 
Xew   York  by  his   many  friends. 

Monash-Younker  Co.,  Chicago,  manu- 
facturers of  the  Mona.^-h  New  Noiseless 
Radiher  Valve,  against  whom  an  injunc- 
tion was  issued  at  the  instance  of  the 
Consolidated  Engineering  Co.,  Chicago, 
restraining  the  Monash-Younker  Co. 
from  selling  or  installing  the  Radifier 
\'alve,  announces  that  thi-^  injunction  ha^ 
been  suspended  jiendiuc;  an  ai)peal. 


The 

Slurle^nt 

Multivane    Fan 


1  he  most  efficient  commercial  Fan  in  tne  world. 

Occupies  less  space  tnan  any  other   type  ana  can    be    Duilt   to    run 
at  the  highest  speed. 

It  IS  carefully  designed  and   rigidly   constructed. 

Our  Engineers  ■will  make  recommenaations 
to  meet  specincations  or  suggest  tne 
best    mTtnoa    or    installation. 

B.   F.   STURTEVANT   CO. 


Ask  for  Catalog   180  V. 


HYDE    PARK.  MASS. 

Sol 


Offices  in  principal  cities 


I 
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New  Firms  and  Business  Changes 
Reading  Foundry  &  Supply  Co.,  Read- 
ing I'a.,  has  been  organizcil  t<>  manufac- 
ture cast-iron  soil  pipe  and  tiltings.  The 
company  will  also  handle  lieating  and 
plumbing  supplies.  President,  Jolin  G. 
l-leck:  vice-president,  John  Chase; 
treasurer,  Fred  W.  Fleck;  superintend- 
ent of  fountlries.  Edward  Strattoii;  man- 
ager, Walter  Sippel.  The  ci'nip.my  ha-< 
a  well-ecpiipped  -<>il  pipe  fiininliy  in 
Reading. 

W.  W.  Campbell  &  Son.  i;..>t..u. 
.Ma.-:?.,  heating  and  ventilating  engineer- 
and  contractors,  announce  their  removal 
to    40    Il.iverliill    -trcct.    I'oston. 

Mehring  &  Hanson  Co.,  307-301^  West 
Washington  street,  Cliicago,  is  the  title 
of  a  new  heating  and  ventilating  engi- 
neering antl  contracting  lirm  of  which 
George  Mehring,  of  Chicago,  is  presi- 
dent. The  other  officers  arc:  Vice-presi- 
<lent  ;ind  treasurer,  David  N*.  Han-on, 
Jr.;  secretary,  GeiTge  H.  Dickerson.  Mr. 
.Mehring,  the  president,  is  a  prominent 
figure  in  tlic  he.iting  tr.ide  in  Chicago, 
lie  is  a  member  of  the  Chicago  Master 
Steam  Titters'  .Association  and  is  a  cliar- 
ter  member  of  the  .\merican  Society  of 
Heating  and  Ventilating  Fngineers.  He 
was  forinerlv  for  many  years  with  tlie 
L.  11.  I'rentice  Co.  nf  Chicago 
• 

New   Incorporations 

Isolated  Steam  Heating  and  Maintain- 
ing Co.,  St.  I."  mis.  .Mo.,  capital  Sj.o-k) 
Incor|)i>rator> :  William  N'.  Fisher.  John 
Sclinedding   and    Fdwaril    Schuedfling 

West  End  Plumbing  &  Heating  Co., 
Cleveland,  (  ).,  laiut.il  $3,000.  .\niong  tlie 
incorporators   is    Albert   T.    Hall 

McGeorge  &  Cooper  Mfg.  Co..  Oak- 
land. Cal..  c.ipita!  $I(X).ckk).  to  m;mnfac- 
ture  gas  heating  api)liances.  Incorpo- 
rators: W.  C.  Mc(K-orge.  C.  I),  and  Wil- 
liam Cooper.  G.  C  Gardner  and  W  \ 
Boston 

John  J.  Cahill  Co.,  Cliicago.  capit.il 
$10,000,  to  londnct  a  heating  and  plumb- 
ing contracting  business.  Incorporator*: 
J.  J.  Cahill.  F.  v..  Cahill  and  1.  X.  Her- 
rcid. 

Rose  &  Douglas  Co.,  Ellenville,  X.  Y., 
capital  $(».ooo.  t<.  engage  in  heating, 
plumbing  and  gas  fitting.  Directors: 
\\'illiam  C.  Ro-e.  William  L.  Douglas, 
both  of  Fllcnville;  and  Richard  T.  Child*. 
Ea*t  Orange.   X.   T. 

Eastern  Blower  and  Sheet  Metal 
Works,  Richmond.  \';i..  caitifa'  Sj.^.ooo. 
President.  D.  F.  Harrington;  vice-presi- 
dent. N.  F.  Renter:  secretary  and  treas- 
urer.  H.   C.   Hopkin*. 

Inland  Supply  Co..  DanviMe,  III.,  capi- 
tal $33,000.  {'•  conduct  a  heating  and 
phnnbing  business.  Incorporators:  H. 
C.  Velton,  O  Finney  and  George  Ilar- 
roun. 


Eastern  Sanitary  Mfg.  Co..  New  York, 
capital  $150,000.  to  manufacture  and  deal 
in  heating  and  plumbing  supplies.  In- 
corporators: Arthur  W.  Shipman  and 
Francis  X.  Dede,  both  of  sgq  Broadway, 
Xew  York;  and  .\rthur  H.  \^'hite.  Pas- 
saic. X.  J. 

Sanitary  Plumbing  and  Hcatmg  Co., 
Huntington,    Ind..    c.iiiit.il   S^^foo 

Independent  Plumbing  &  Heating  Co.. 
<  >klahoma  City,  Okla.,  capit.ii  $4.tPO«:i.  In- 
orjxtrators :  J.  R.  Reach,  H  F  Cooper 
.,nd   II     I".    Ward,  all  of  Oklahoma   City. 

National  Plumbing  &  General  Supply 
Co,,  no  South  I2th  street.  St.  Louis.  .\lo., 
capital  $100,000,  to  take  over  the  business 
of  the  Xational  Plumbing  Supply  Co., 
which  failed  recently.  The  company  has 
also  purchased  the  business  (>{  the  Tur- 
ner Supply  Co.,  St.  Louis.  .Among  the 
incorp<^>rators  are  Fred  G  Tumor, 
George  H.  Robinson,  Robert  W.  Moore. 
James  R.  Claiborne,  William  R.  Scullin 
:ind    \':ille    Reybiirn.    of    St     Louie. 

National  Vacuum  Washer  Co..  Los 
Angeles.  Cal..  capital  $_'5.of«'i  Incor- 
porators: C.  F..  Sturgi-  '"•  ^  \r  Dr.nnM 
and   F.   Ilnblet. 

H.  C.  Williams  Trap  &  Vaive  Co., 
.Milwaukee.  Wis..  cai)it;il  S:'  .<,.  Incor- 
porators: H.  C.  William  Wil- 
liams and    1".     A.    I'.van-. 


Contracts  Awarded 
R.  T.  Ford.   Rochester.   X     Y  .  heating 
iluililing  Xo.  S  at  Exposition  Park.  Roch- 
ester, for  $3,173. 

Lane-Bowen  Co,,  Lorain.  ''.,  heating 
.md  wntilating  Lincoln  and  Lowell 
schools  and  high  school  Imilding  at 
Lorain.        The      contract-  nnt      to 

$2-'.4<\s 

Lewis  &  Kitchen,  Kan-.;-  <itv.  Mo., 
he.'iting  I'rescott  school.  K.insas  City,  for 
$5.Soo.  .\  hot-bl;ist  systtni  will  be  in- 
stalled, supplanting  the  j'rc?- nt  steam 
heating   system. 

Howe.  Defendorf  &  Buruff,  Rochester, 
X.  Y.,  heating  and  ventilaimg  P.uilding 
Xo    7  nt    Exposition    Park   for  $2,230. 

Norris  &  Miller.  Detroit.  Mich.,  heat- 
ing fftur  barrack  buildint:'  a!  Fort 
Wayne   Post. 

Peters-Eichler  Heating  Cc  .*st.  Louis, 
Mo.,  contract  for  underground  piping 
connection  between  Soldan  High  and 
Clark  schools  on  Union  avenue;  also 
Central  High  School  and  Crow  School  at 
Grand  avenue  and  School  street.  The 
contracts  amount  tri  $11,577 

O'Meara  Heating  Co..  St.  Loms.  Mo  , 
heating  new  school  in  the  ventilating 
heating  new  school  and  ventilating  new- 
school  buildings  in  the  P.rvar.  >lill  dis- 
trict tor  $26,600.  The  plumhivig  contract 
went  to  the  Edward  Rei--  Pbi'iibinc 
Co..  at  its  bid  of  $10,377 
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80     ILG   UNIVERSAL  BLOWER,   direct-connected   to  7  '  j  H.  P.  3-phase  motor. 

Speed  340  r.  p.  m.    Air  Delivery  20,850  c.  f.  m.      Used  for  Healing  and 

VenliUting  the  New  DELGADO   MUSEUM.  New  Orleans,  La 

Architects     LEBENBAUM    &    MARX.   Chicago. 


ILG  BLOWERS 


DIRECT-CONNECTED  TO   MOTORS 

are  COMPACT  and  QUIET  RUN- 
NING and  the  POWER  CON- 
SUMPTION     is     a      MINIMUM. 

WRITE      TO      OUR     ENGINEERING 
DEPARTMENT  FOR  CATALOG  V  30 


Ilg   Electric   Ventilating   Company 

154  Whiting  Street,  Chicago 
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Gillis  &  Geop'heghan,  New  York, 
^tcam  equipment  for  tlie  Capitol  power 
house,  at  Albanj-,  N.  V.,  and  the  steam 
and  return  connections  between  tlie 
power  house,  capitol  and  educational 
i)uildinp.      Contract   amounts   to  $202,08.^ 

Jennison  Plumbing  Co..  I-itcliburp, 
Mass.,  hcatiiin  and  \cntilating  addition 
to  Priest  street  school  at  I-efiniinstcr  for 
$-'.5«4. 

Otto  Biefcld  &  Co..  Watcrtown.  Wis.. 
Iieatinp  and  ventilatinp  Webster  schord 
in   Watrrt'.un    lUr  $^1,090. 

Haynes-Kramcr  Co..  Wauke'^ha,  Wi».. 
heating  and  plumbing  new  $20,000  Ryni- 
nasium  and  sciiool  building  for  St.  John'.«. 
.Military  .\cadeinv. 

American  Heating  Co..  Duiufii.  Minn.. 
luMtinj;  and  plumbinj^  new  court  house 
at   Grand    Marais.    .Minn  ,   for  $4,000. 

Thomas  Heating  Co.,  Racine,  Wis., 
heatinn  and  \  culilatiu),,'  system  in  llie 
Northern  MichiRan  asylum  at  Traverse 
City,   for  $2S,fx)2. 

Correcticn.  -  .\n  item  in  this  column 
in  tlic  July  issue  stating  that  the  Huff 
m:in-ConkIiii  Co.,  Cfdumbus,  O  .  was  the 
low  bidder  for  the  heating  and  plumb- 
ing work  for  the  General  Hospital  build- 
ings in  Cincinnati,  is  an  error.  We  are 
informed  bv  the  architects  for  these 
buildiuu-.    .'samiiel    Hannaford     i^-     Soii^. 


Cincinnati,  that  the  i>lumbing  has  been 
awarded  in  a  general  contract  to  the 
\\  estlake  Construction  Co.,  of  St.  Louis, 
which,  in  turn,  has  awarded  same  to  an- 
other St.  Louis  firm.  The  heating  con- 
tract has  not   vet  been   awarded. 


Business  Chances 

Washington,  D.    C. — Sealed    proposals 
\\\\\   be   received  at    the   office  of  the   Su- 
jiervising    Architect,    Treasury      Depart 
ment,  for  the  following-named  work: 

L'ntil  .Xugust  16,  igii.  for  the  installa- 
tion of  a  vacuum  cleaning  system  in  the 
new  l^  S.  post  office  at   New  York. 

I'ntii  August  if>.  i()ii,  for  the  construc- 
tion, including  plumbing,  gas  piping, 
heating  apparatus,  electer  electric  con- 
duits and  wiring  and  lighting  fixtures  of 
the  V .  S.  post  office  at  Massillon,  O. 

L'util  .\ugust  21.  iQti.  for  the  instal- 
l.ition  of  a  vacuum  cleaning  system  in  the 
I'.  S.  court  h'luse,  post  office,  etc  ,  at  Los 
.\ngcles.  Ca' 


Manager  Wanted 
\n  experienced  ventilating  engineer, 
with  executive  and  selling  ability,  cap- 
able of  taking  charge  of  an  important 
branch  office  of  a  well-known  fan  manu- 
f.icturer.  may  obtain  interesting  infor- 
mation by  api>lying  at  once  to  The 
IlKATisr,  .wo  Ventilminc,   Macsztne. 


THE    VALVE     THAT    WORKS 

89     Mowell     Automatic                 ^_^^^S7-^L=. 

Kelicl  \  «ilves  arc  iii-                 ^ — ^^m 

stalled    in     the    Doherty                 H 

'mm\  wL 

Silk    Mill,    in    Paterson,              ; 
one    of   the    most   up-to- 

'    ^ 

Ell  m 

^bIB**9I    S  1 

date  plants  in  the  country 

.  ^n  IK'9 1  w^U 

and    THE   SYSTEM 

IKsfl^UH-^^ 

WORKS  PERFECTLY 

■ 

imi 

Srnd  for  dc>;criplivc  matter,  telling  how   the   Mowell 
Automatic  Relief  Valve  is  suited  to  Exhaust  and  Low 
Pressure  Steam   Heating,  how   it  expels  all   air  and 
water  from  the  radiator  and   how  r.-v;y  it   is  to   keep 
clean. 

^  ■ — 

w 

Augustus  Mowell        \  Mf^ 

249  Graham  Avenue,  PATERSON.^N.  J.                   r        '^^^^^^^ 

m^mS 


1123  Broadway 


\1-:\V    YORK 


Skpthmber,   1911 


Char  act  crtsiics  of  the   Vropeller  Fan 


The  behavior  of  the  propeller 
type  of  fail  under  var\  ing^  condi- 
tions of  speed  and  resistance  was 
the  subject  of  some  noteworthy 
tests  made  by  Oswald  Stott.  of 
Birmingham,  Kng^land,  which  were 
reported  in  detail  by  him  at  the 
recent  meeting  of  the  Institution 
(British)  of  Heating  and  Ventilat- 
ing Engineers.  The  tests  were  un- 
dertaken to  determine  primarily 
the  amount  of  power  utilized  under 
these  varying  conditions,  but  the 
output  was  also  noted. 

The  tests  were  all   taken  on   the 


the  velocity  of  the  air  moved  by 
the  blades  should,  apparently,  be 
jiroportionatt  to  the  revolutions, 
and,  therefore,  to  the  volume.  As 
to  the  power  consumed,  this  may 
be  i)roportionate  to  the  revolutions 
or  to  some  function  of  them,  yet 
there  may  be  no  definite  ratio.  Us- 
ing a  well-known  formula  to  ascer- 
tain the  kinetic  energy  in  the  air 
moved,  Mr.  Stott  showed  that, 
theoretically,  the  power  varies  as 
the  cube  of  the  revolutions. 

To  present  a   clearer  idea  of  the 
probable   action   of  a  propeller   fan 


Anem  ome  ter 


Wafer 


Gauoi 


Slidtn^  Dampe. 


ARRANGEMENT  OF  TEST  DUCT 


discharge  side  of  the  fan.  Mr. 
Stott  first  made  theoretical  deduc- 
tions as  to  the  results  likely  to  be 
observed  at  the  discharge  side,  the 
intake  or  feed  side  of  the  fan  being 
taken  as  unrestricted  in  any  way. 

The  blades  of  a  propeller  fan,  it 
was  noted,  are  of  the  nature  of  a 
screw  so  that  the  traverse  is  dou- 
bled if  the  revolutions  are  dou- 
bled. As  they  are  stationary,  taken 
parallel  with  the  shaft,  the  air  is 
moved  with  a  velocity  depending 
upon  the  pitch  of  the  blades  and 
the  efficiency  of  the   design.     Thus 


working  against  a  resistance,  Mr. 
Stott  took  as  an  analogy  the  ordi- 
nary parallel  vise.  The  screw  rep- 
resents the  fan,  the  movable  jaw 
the  air.  ^^'hen  the  jaws  are  open, 
we  impart  motion  to  it  by  turning 
the  screw.  The  speed  of  the  jaw 
depends  upon  the  speed  of  rota- 
tion of  the  screw,  so  that  the  pres- 
sure produced  at  the  screw  ap- 
pears as  velocity  of  the  jaw.  When 
the  jaw  reaches  the  fixed  partner, 
its  forward  movement  is  arrested 
and  pressure  reappears.  The  degree 
of  pressure  depends  upon  the  force 
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applied  to  the  handle  and  may  be 
sufficient  to  break  the  weakest  part 
of  the  vise. 

Taking  any  part  of  a  fan  blade, 
except  the  tips,  it  seems  probable 
that  the  maximum  pressure  which 
that  part  is  capable  of  maintaining 
will  be  the  equivalent  of  the  veloc- 
ity of  air.  with  free  discharge.  i)ro- 
duced    at    that    point.      It    may    be 


S8S  g  S  §  S  8  8  8  8 

Revolutions  per  t^inute 

FIG.      1.      RESULTS   OF    TEST    WITH    FREE 
DISCH.\RGE 

less,  but  it  is  difficult  to  imagine  it 
being  more  because,  air  being  a 
li(|uid.  there  will  be  a  release  at 
that  part  immediately  the  pressure 
tends  to  rise  beyond  that  maxi- 
mum. This  constitutes  the  "slip" 
which,  as  is  well  known,  always 
occurs  when  a  pro])ellcr  fan  is 
workintr    asjainst    a    resistance.      As 


H 


\' 


2g 


aj^parcntly  the  static  pressure 
pneasure  of  resistance)  will  be  |)ro- 
portionate  to  the  scpiare  of  the  rev- 
olutions because  the  slip  should  be 
similarly  proj-x^rtinnate.  Mr.  Stott 
noted  that  this  theoretical  charac- 
teristic, if  correct,  is  less  likely  to 
be  ])orne  out  by  experiment  owing 
to  eddy  currents   in  the  fan. 

The  element  of  "slii).'"  as  Mr. 
Stott  stated,  is  one  of  the  principal 
points  of  difference  in  the  oj^era- 
tion  of  a  i^ropeller  fan  and  a  centrif- 
ugal fan.  as  the  latter  requires 
maximum   power  at   free  discharge. 

Proceeding  to  a  discussion  of  the 
results    actuallv    obtained    by    test. 


Mr.  Stott  stated  that  he  used  a 
propeller  fan  24  in.  in  iliameter 
over  the  tips,  belt-driven  by  an 
electric  motor.  The  fan  was  fixed 
upon  a  frame  and  dischargeil  the 
air  through  a  horizontal  duct  36 
in.  X  36  in.  x  25  ft.  long.  At  a  dis- 
tance of  n  ft.  from  the  fan.  slid- 
ing dam])ers  were  inserted  when 
retpiired.  to  create  a  resistance  to 
the  passage  of  the  air.  \\\  means 
of  tlicse  damjjers  any  desired  re- 
sistance uj)  to  the  maximum  could 
be  ol)tained.  Shutting  the  dampers 
com])letely  together  completely 
blocked  the  outlet  from  the  fan. 
except  for  a  very  slight  leakage, 
thus  preventing  the  passage  of  .lir 
almost  entirely. 

An  anemometer  was  i)laced  in 
the  end  of  the  duct  opposite  that 
(•ccupied  by  the  fan.  As  the  area 
of  this  end  of  the  duct  was  con- 
stant the  air  velocities  only  were 
obtained  for  comparison.  To  tneas- 
ure  the  created  resistance  a  water 
gauge  was  used  connected  by  a 
tube  to  the  duct  at  a  point  about 
2  ft.  on  the  fan  side  of  the  damp- 
ers. .\  speed  counter  was  used  to 
measure  the  revolutions  of  the  fan 
and   i-P'i'i.  readings  were  taken. 

.\s    the    primary    object    of    the 


FIG.    2 


Revolutions    per    r^muta 

RESULTS   OF    TEST    WITH    OUTLET 
ENTIRELY  CLOSED 

tests  was  to  decide,  if  possible,  the 
ratio  of  the  power  to  the  speed, 
considerable  care  was  taken  to 
have  an  accurately  calibrated  mo- 
tor.    One  of  2   1'..   IT.   V.  was  used. 
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TESTS    WITH     FREE    DISCHARGE 

The  first  series  of  tests  was 
taken  with  free  discharge,  the 
clampers  being  entirely  removed. 
These  tests  showed  that  the  air 
moved  is  proportionate  to  the  rev- 
olutions of  the  fan.  They  also  show 
conclusively  that  the  power  taken 
is  proportionate  to  the  cube  of  the 
revolutions.  In  the  accompanying 
charts  three  j.^ower  curves  are  given, 
the  first  being  pniportionate  to  the 
revolutions,  the  second  to  the 
S(juare  of  the  revolutions,  and  the 
third  to  the  cube  of  the  revolutions. 
The  recorded  tests  follow  the  latter. 
-Mr.  Stott's  paper  contains  detailed 
figures  from  which  the  charts  were 
plotted. 

The  ne.xt  series  of  tests  was 
taken  with  the  ilampers  fully 
closed  and  remaining  in  the  same 
discharge  and  giving  the  maximum 
resistance.  The  resistance  was 
measured  as  pressure  and  is  given 
by  the  water  gauge  set  up.  It  is 
found  to  be  proj)ortionate  to  the 
S(|uare     of     the     rev<dutions.       The 
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RESULTS   OF   TEST   WITH    OUTLET 
PARTI.\LLY  CLOSED 


tests  show  that  the  power  is  pro- 
portionate to  the  cube  of  the  revo- 
lutions. 

The  next  series  of  tests  was 
made  with  the  dampers  partially 
closed  and  remaining  in  the  same 
position  for  every  test,  thus  main- 
taining a  constant  "condition  of  re- 
sistance" for  all  speeds.  Under 
these  conditions  the  velocity  of  the 


air  was  found  to  be  proportionate 
to  the  revolutions.  The  resistance 
was  proportionate  to  the  square  of 
the  revolutions  and  the  power  was 
proportionate  to  the  cube  of  the 
revolutions. 

Another     series     of    tests,     taken 
with   the  dampers  more  open,   thus 
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■».      RESULTS   OF   TEST    WITH    OUTLET 
PARTIALLY  CLOSED 


setting  up  less  resistance,  showed 
the  same  characteristics  as  the  last 
record. 

A  fifth  series  of  tests  was  taken 
as  near  a  constant  speed  as  possi- 
ble, but  with  varying  resistance  ob- 
tained by  mo\'ing  the  dampers 
nearer  together  for  each  succeeding 
test  until  fully  closed.  These  tests 
showed  clearly  that  the  power  rises 
to  a  considerable  extent  as  the  re- 
sistance is  increased,  following 
closely  the  theory  of  the  character- 
istics of  the  propeller  fan,  as  al- 
ready outlined. 

Commenting  on  the  tests  Mr. 
J^tott  points  out  that  the  manufac- 
turers' statement  that  the  power 
varies  as  the  square  of  the  speed 
does  not  take  into  account  the  dififi- 
ciencies  in  eflficiency  of  the  motor, 
which  are  considerable.  In  the 
tests  in  question,  for  instance,  the 
efficiencies  varied  from  25%  to 
75 fc.  "I  fancy,"  added  Mr.  Stott, 
"this  is  the  rock  upon  which  these 
makers  may  have  been  wrecked." 

In  one  respect  the  tests  do  not 
support  the  theory  that  "the  maxi- 
mum   pressure    w^hich    that    part    is 
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capable  of  maintaining  will  be  the 
equivalent  of  the  velocity  of  air 
(with  free  discharge  produced  at 
that  point."  The  tests  show  that 
the  maximum  pressure  set  up,  at  a 
given  speed,  is  greater  than  the 
equivalent    of   the   greatest    vclocitv 
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FIG.   5.     RESULTS  OF  THST  WITH  CONSTANT 
SPEED  AND   INCREASINC,   RESISTANCE 

of  air  at  any  point.  Upon  looking 
into  this,  Mr.  Stott  found  that  the 
velocities  measured  at  different 
points  of  the  fan  from  center  to  cir- 
cumference   are    Ics^    than    the    for- 


ward traverse  of  the  blade  at  that 
point.  He  also  found  that,  with 
the  particular  fan  tested,  the  maxi- 
mum resistance  registered  (pres- 
sure set  up),  with  the  closed  out- 
let, for  a  given  speed,  was  the 
equivalent  of  the  forward  traverse 
of  a  part  of  the  blade  about  8^4  in- 
from  the  center,  say  on  a  circle 
1 7/.'  in.  tliamcter.  It  would  take  a 
special  api)aratus  to  decide  this 
point,  but  it  appears  prol)able  that, 
taking  any  given  speed,  the  maxi- 
mum pressures  capable  of  being  set 
up  by  various  points  of  the  blade 
from  center  to  circumference  will 
be  the  equivalents  of  the  forward 
traverse  of  the  blade  at  those 
points,  and  not  the  equivalent  of 
the  velocity  of  air  measured  at  free 
discharge. 

.Another  point  noted  by  .Mr.  Stott 
is  that  when  working  against  re- 
sistance there  is,  for  a  given  speed, 
a  point  at  which  the  mechanical 
efficiency  is  highest,  just  where, 
however,  he  was  unable  to  say.  It 
was  not.  as  he  had  anticipated,  at 
low  resistance  for  the  particular 
speed  in  question,  but  at  a  higher 
resistance. 


Vrogress  oj-  Street  Car   Ventilation 


Comments  on  present  methods  of 
street  car  vjntilation,  showing  the 
growing  interest  in  this  sui)ject, 
were  made  in  a  paper  by  W. 
Thorn,  read  at  the  recent  summer 
meeting  of  the  American  Society  of 
Heating  and  \'entilating  Engineers, 
in  Chicago.  .At  the  outset  of  his 
paper  Mr.  Thorn  stated  that  the 
lack  of  attention  given  to  this  sub- 
ject by  street  railway  companies  is 
not  due  to  unwillingness  on  their 
part  to  provide  proper  ventilation 
for  their  cars,  but  is  the  result  of  a 
lack  of  thorough  information  and 
of  ability  to  find  practical  appa- 
ratus or  equipment  for  the  purpose 
other  than  the  usual  means. 

The  problem  of  providing  ade- 
quate ventilation  in  a  street  car. 
Mr.   Thorn   states,   is   not   one   easv 


of  .solution.  The  (jifnculties  arise 
from  several  causes,  among  which 
may  be  mentioned  the  comparative- 
ly small  capacity  of  a  car  body  in 
which  many  people  are  carried, 
also  the  various  desires  and  whims 
of  passengers  as  to  proper  ventila- 
tion and  the  necessity  for  prevent- 
ing drafts  and  chilling  the  air  be- 
low the  temperature  required  by 
the  authorities. 

The  need  for  better  ventilation 
than  that  afforded  by  the  monitor 
or  deck  windows  is  much  greater 
with  modern  pay-as-you-enter  cars 
than  with  the  double-end  type  of 
cars,  which  have  both  platforms 
open  on  one  side  to  the  air.  This 
results  from  the  fact  that  the  front 
platform  on  the  pay-as-you-enter 
cars    is    closed    while    on    the    other 


THE   HEATING   AND    VENTILATING    MAGAZINE 


n 


cars  it  is  open ;  therefore,  the  air 
cannot  circulate  so  freely  through 
the  pay-as-you-enter  car  as  through 
the  double-entrance  type  when 
stops  are  made  and  the  doors  are 
opened  to  take  on  or  discharge  pas- 
sengers. 

To  meet  the  need  for  better  car 
ventilation  several  devices  have 
been  developed  and  are  now  on  the 
market.  The  designers  of  some  of 
these  devices  recognize  that  heat- 
ing and  ventilation  should  go  to- 
gether and  ha\e  worked  out  their 
apparatus  with  this  end  in  view. 
These  ventilating  devices  or  sy^^- 
tems  consist  of  two  general  types: 
first,  those  which  depend  upon  the 
speed  of  the  car  for  their  opera- 
tion. All  such  devices  work  on  the 
aspirator  principle.  Second,  are 
those  systems  which  use  mechani- 
cal means  for  circulation  of  the  air 
and  are  practically  independent  of 
the  speed  of  the  car.  Mechanical 
systems  of  both  the  exhauster  and 
blower  principle  have  been  brought 
out. 

•  Authorities  difTer  as  to  the 
amount  of  air  to  be  supplied  per 
person  per  hour  in  order  to  pro- 
vide adequate  ventilation.  .\n  or- 
dinance of  the  city  of  Chicago  re- 
quires that  in  the  ventilation  of 
street  cars  not  less  than  350  cu.  ft. 
of  air  per  hour  per  passenger 
(based  on  maximum  seated  and 
standing  load )  shall  be  supplied ; 
provided,  however,  that  the  carbon 
dioxide  shall  not  exceed  10  parts 
hi  10.000  parts  of  the  air  in  the  car. 
The  350  cu.  ft.  of  air  per  hour  per 
passenger  shall  be  brought  in 
through  the  openings  or  intakes 
provided  for  the  purpose.  There 
will  also  come  into  the  car  through 
cracks,  crevices  and  the  opening  of 
doors  a  considerable  volume  of  air. 
The  ordinance  further  provides  that 
the  air  for  ventilation  shall  be 
brought  into  the  car  below  the  av- 
erage level  of  the  heads  of  the 
seated  passengers  and  be  taken  out 
above  the  heads  of  the  standing 
passengers,  and  that  the  intakes  be 
so  constructed  as  to  exclude  dust. 
Tt  also  provides  that  there  shall  be 


maintained  within  a  car  an  average 
temperature  not  lower  than   50°    F. 

There  have  been  several  ventilat- 
ing systems  tried  out  in  Chicago, 
both  the  mechanical  and  automatic 
type,  which  are  designed  on  the 
basis  of  the  above  outlined  ordi- 
nance. Several  hundred  cars  have 
been  equipped  with  such  ventilat- 
ing systems. 

(The  author  here  gives  a  brief 
description  of  the  Cooke  car  venti- 
lating system,  which  was  described 
at  length,  with  illustrations,  in  The 
IIkating  an'u  Ventilating  ]\Iaga- 
xiNE  for  April,  1910.) 

The  automatic  systems  installed 
are  of  several  different  kinds,  but 
all  depend  upon  aspirator  action  for 
their  operation.  One.  of  these  au- 
tomatic systems,  which  has  shown 
good  results,  comprises  a  number 
of  "exhausters"  located  along  each 
side  of  the  monitor  roof  and  at- 
tached to  panels  placed  in  the  moni- 
tor or  deck  window  openings.  An 
oj)ening  in  the  panel  communicates 
with  the  "exhauster."  Intakes  sim- 
ilar to  those  described  in  connec- 
tion with  the  mechanical  system 
are  located  in  the  floor  and  provide 
for  a  supply  of  fresh  air.  The  "ex- 
hausters" are  rectangular  sheet 
metal  boxes  projecting  outwardly 
from  the  panels  to  which  they  are 
secured,  having  openings  top  and 
bottom,  and  provided  on  the  mid- 
dle of  each  side  face  with  V-shaped 
projections.  The  V  projections  are 
placed  horizontally  on  the  faces  of 
the  exhausters  and  "split"  the  air 
into  two  streams,  one  flowing  up- 
ward and  the  other  downward.  The 
air  streams  flow  past  the  openings 
of  the  exhauster  and  by  induction 
"draw"  the  air  out  from  the  car. 

The  impression  has  generally 
prevailed  that  thorough  ventilation 
could  not  be  effected  without  in- 
creasing the  amount  of  energy  used 
for  the  heating  of  the  car.  Experi- 
ence with  the  deck  window  method 
of  ventilation  in  which  the  heating 
and  ventilating  systems  are  not 
closely  related  is  undoubtedly  re- 
sponsible for  this  impression.  Tests 
conducted  on  street  cars  with  ven- 
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tilating  systems,  such  as  have  Ijeen 
described,  where  the  air  in  coming 
into  the  car  passes  first  over  the 
heating;;-  units  and  then  is  drawn  \\\) 
through  tlie  car  and  taken  out  at 
the  top.  demonstrate,  however,  that 
it  is  entirely  possible  to  heat  a  car 
to  substantially  the  same  tempera- 
ture with  this  system  as  when  the 
deck  window  method  is  used,  and 
with  no  greater  expenditure  of 
energy.  We  believe  the  reason  for 
this  lies  in  the  greater  efficiency  of 
the  heating  units  when  working 
upon  a  continuous  flow  of  fresh 
air  passing  over  the  heating  sur- 
face as  against  the  ordinary  prac- 
tice of  placing  the  heating  units  in 
practically  a  dead  air  space  where 
a  considerable  amount  of  the  heat- 


ing energy  is  lost  in  raising  the 
temperature  of  surrounding  parts 
of  the  car.  such  as  the  seats  and 
the  adjacent  woodwork. 

Tests  made  on  both  the  mechani- 
cal and  the  so-called  automatic  sys- 
tems show  that  it  is  jxx^sible  to 
provide  an  air  change  in  the  cars 
about  every  three  minutes,  and  this 
with<nit  the  presence  of  objection- 
able drafts  or  the  need  of  any  more 
than  the  usual  amount  of  energy 
for  heating  purjxtses. 

In  the  light  of  exjierience  with 
ventilating  systems  of  the  kind  de- 
scribed, it  can  hardly  be  said  that 
it  is  impossible  to  find  practical 
means  for  the  ventilation  of  a 
street  car  which  will  answer  every 
reasonable  re(|uirement. 


Feaitirej  of  ihc  HccK.  Mijcing  System  J-or 

Hoi    Water    Heating 

SAVING    EFFECTED    IN    Al'lLVING    THIS    SVSTHM     WHLKK     I'l'Ml'S     ARK     KLIXTKI- 

rAI.I.V     DRIVEN 


Many    interesting    jioints    regard- 
ing the   flow  of  hot   water   in   pipes 
are  brought  out  in  a  description  of 
the    Keck    ■".Mixing"    system,    which 
was    described    at    length    by    Capt. 
A.    \\.    Keck,   of   Copenhagen.    Den- 
mark,   at    a    recent    meeting    <if    the 
Institution      (I'.ritish)     of     Heating 
and     \'entilating     Kngineers.       The 
purpose  of  Cajit.   Keek's  j)aper  was 
to   show    the    saxing   that    could    be 
effected  by  api)lying  this  system  to 
hot  water  heating  apparatus   work- 
ed   by    electrically    driven     ]nnnps. 
Capt.  Reck  ]iresente(l  four  sketches 
(  I-'igs.    1-4)    gi\ing   an    idea    of    the 
ditTerence    in     the    operation    of    a 
heating    ai)])aratus    with    and    with- 
out  the   mixing  system.      In   all   the 
figures  the  horizontal  pipe  T  repre- 
sents   the    main    flow    jujie    and    the 
pipe  U  the  main   return   pipe.     The 
c(innections    I'F    and     r>K    between 
the  mains  and  the  risers  are  shown 
in     Figs.     I     and     2     as     ordinarily 
erected. 

With  these  connections  the  cool- 
ed   water    which    passes    from    the 


radiators  and  flows  through  the  re- 
turn risers  LK  finds  no  other  pas 
sage  further  on  than  through  the 
return  main  C  that  carries  it  to  the 
boiler,  from  whence  it  returns  to 
the  radiators  after  having  been  re- 
heated to  the  desire<l  degree.  Con- 
se(|uently,  the  temperature  of  the 
water  as  it  enters  the  radiators  will 
always  be  the  same  as  the  tem- 
perature in  the  boiler  and  in  the 
flow  main  T.  and  if  it  is  desired  to 
diminish  from  a  central  point  the 
temperature  of  the  radiators  by  di- 
minishing the  temperature  of  the 
water  in  the  flow  risers,  this  can 
onlv  be  done  by  also  diminishing 
the  temperature  of  the  water  in  the 
flow  main  T.  as  indicated  in  Fig.  2. 
The  Keck  "Mixing"  system  con- 
sists in  supjilementing  the  orrlinary 
pipe  connections  I'F  and  BR  bv 
jiipes  through  which,  as  may  be  de- 
sired, more  or  less  of  the  water 
that  has  been  cooled  in  the  radia- 
tors can  pass  over  and  mix  with 
the  heated  water  that  comes  from 
the  boiler  through  the  pipes  T  and 
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BF.  The  pipes  through  which  the 
water  passes  over  are  called  the 
"mixing  pipes,"  and  will  be  found 
marked  by  the  letter  X'in  all  the 
sketches  (Figs,  i  and  2  excepted). 
The  action  of  these  mixing  pij^es 
will  easily  be  understixtd  from 
Figs.  3  and  4.  both  of  which  show 
the  same  apparatus,  only  with  the 
diffeience  that  in  Fig.  3  the  water 
must  be  imagined  tt>  have  a  greater 
velocity  in  the  pipes  T,  U,  15F  and 
IjR  than  in  Fig.  4.  If  the  motion 
of  the  water  through  the  mains  is 
causefl  by  a  pump,  the  velocitv  in 
the  pumps  may  be  varied  by  either 
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SVSTE.M.  SHOWING  M.VXI.ML'M  VIELO 

AT  RADIATOR 

altering  the  speed  of  the  pumj)  (ir 
simply  by  more  or  less  throttling  a 
val\e  \'  on  one  of  the  mains,  as 
shown  in  Fig.  4. 

It  will  be  seen  that  the  mixing 
pipe  X  forms  the  link  which  com- 
pletes the  local  circuit  formed  by 
the  local  flow  riser  LF.  the  rarlia- 
tors  with  their  connecting  pipes 
and  the  local  return  riser  LR. 

Suppose  now  that  all  the  pipes 
in  this  local  circuit  are  of  such 
sizes  that  a  quantity  of  water  of 
the  same  temperature  as  the  water 
in  the  horizontal  flow  main,  and 
sufficient  to  heat  the  radiators  to 
the  desired  degree.  will  pass 
through  the  pipes  LF  and  LR  only 
bv  the  influence  of  the  difference 
in  temperature  between  the  water 
in  these  pipes.  Suppose,  further, 
that  the  sizes  of  the  branch  pipes 
BF  and  BR.  which  connect  the 
horizontal    mains    with    the    risers. 


are  of  such  sizes  that  the  same 
quantity  of  water,  or,  if  not  exactly 
so,  then  a  little  more,  will  pass 
through  BF  to  LF  when  the  pump 
that  forces  the  water  through  the 
mains  runs  at  its  greatest  speed 
and  produces  the  greatest  dififer- 
ence  in  pressure  between  the  flow 
main  T  and  the  return  main  U, 
then  Fig.  3  shows  what  will  hai>- 
pen.  All  the  water  that  has  been 
cooled  in  the  radiators  will  jjass 
from  the  return  riser  LR  through 
the  branch  pipe  r)R  into  the  re- 
turn main  L.  If  the  sizes  of  the 
branch    pipes    \\¥   and    BR    happen 
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FIG.    2.      ORDINARY   HOT   WATER    HEATING 

SVSTE.M,  SHOWING  .MIXI.VIU.M   YIELD 

AT  RADIATOR 

Temperature  of  Water 
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nil  Low  " 

to  be  taken  exactly,  the  w^ater  in 
the  pipe  X  will  remain  quite  still, 
and  only  if  the  sizes  of  these  pipes 
have  been  taken  a  little  too  large 
will  a  small  quantity  of  hot  water 
pass  over  from  the  pipe  BF  to  the 
pipe  BR  through  the  pipe  X.  This, 
Capt.  Reck  stated,  does  no  harm,  at 
all.  In  both  cases  the  movement 
of  the  water  through  the  risers  LF 
and  LR  and  through  the  radiators 
will  be  the  same  as  in  an  appa- 
ratus according  to  Fig.  i,  where 
the  pipe  X  does  not  exist. 

It  is  only  when  the  speed  of  the 
pump  is  diminished,  or  when  the 
valve    V   on    the    main    is    throttled 
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down  that  the  action  of  the  pipe  X 
begins.  In  both  cases,  the  supply 
of  water  to  the  riser  LF  from  the 
pipe  BF  will  at  once  become 
smaller  than  the  quantity  the  riser 
is  able  to  take,  and  what  additional 
quantity  it  can  take  will  come  from 
the  return  riser  LR  through  the 
mixing  pipe  X.  Since  the  tempera- 
ture of  the  water  in  the  return 
riser  is  lower  than  the  temperature 
of  the  water  in  the  pipes  BF  and 
T,  the  result  will  be  that  the  tem- 
perature of  the  water  in  the  flow 
riser  LF  will  be  reduced  more  or  less 
below  the  temperature  in  the  flow 
main  T. 
How  much  the  temperature  is  re- 


system,  without  mixing  pipes,  this 
is  not  so,  and,  therefore,  not  only 
the  sizes  of  the  mains  but  also  the 
sizes  of  the  risers  and  radiator-con- 
nections must  be  calculated  from 
the  difference  in  pressure  created 
by  the  pump.  But.  if  in  an  ordinary 
apparatus  the  speed  of  the  punij)  is 
diminished,  the  difference  in  pres- 
sure it  creates  will  be  diminished 
also,  and  the  result  will  be  that  the 
velocity  of  the  water  to  the  radia- 
tors on  the  lower  floors  of  the 
building  will  be  diminished  much 
more  than  the  velocity  to  the  radi- 
ators on  the  upper  floors,  where 
the  additional  difference  in  pres- 
sure created   bv   difference  in   tem- 
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FIG.    3.      ARRANOC.MENT   OF    RECK    MIXING 

SYSTEM.  WITH  VALVE  V  FULL  OPEN. 

GIVING  MAXIMU.M  YIELD 

duced  in  this  manner  depends  only 
upon  how  much  the  speed  of  the 
pump  is  diminished,  or  how  much 
the  valve  V  is  throttled  down,  and 
thus  it  will  be  seen  that  the  Reck 
mixing  pipes  afford  means  for  reg- 
ulating from  a  central  point  of  a 
hot  water  heating  apparatus  the 
temperature  of  the  water  that  flows 
to  the  radiators  through  the  flow 
risers  by  diminishing  the  quantity, 
but  not  the  temperature,  of  the 
water  that  is  forced  out  through 
the  flow  mains.  Further,  it  will 
be  seen  that  the  peculiar  feature  of 
an  apparatus  with  Reck  mixing 
pipes  inserted  is  that  the  difference 
in  pressures  created  by  the  pump 
does  not  reach  those  parts  of  the 
apparatus  which  are  beyond  the 
mixing     pipes.       By     the     ordinarv 
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FIG.    4.      ARRANGEMENT   OF    RECK    MIXING 
SYSTEM.  WITH  VALVE  V  ONLY  PARTLY 
OPEN,  GIVING   MINIMUM   YIELD 

peralure  in  the  long  risers  is  nnich 
greater  than   on    ihe   lower   flowers. 

Therefore,  with  the  ordinary  sys- 
tem, the  only  way  to  secure  good 
di-^tribution  of  heat  between  the 
flifferent  floors  in  a  building  is  to 
let  the  speed  of  the  pump  be  the 
same  in  mild  weather  and  by  night 
as  in  cold  weather  by  day,  whereas 
with  the  Reck  "mixing"  system  at 
least  nine-tenths  of  the  time  the 
pump  has  to  run.  its  speed,  as  well 
as  the  power  used,  can  be  verv 
niuch  reduced. 

Capt.  Reck  then  presented  an  ex- 
ample, with  illustrations,  to  prove 
these  points,  showing,  from  the  re- 
sults obtained  that  not  only  will 
the  consumption  of  electric  current 
be  reduced,  but  a  considerable  sav- 
ing will  be  effected  in  the  first  cost 
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of  the  heating  apparatus,  because 
the  electric  motor  and  the  pump, 
as  well  as  the  sizes  of  all  the 
mains,  can  be  reduced  to  what  is 
necessary  for  half  the  quantities  of 
water.  His  paper  also  included  il- 
lustrations of  heating  installations 
where  several  buildings,  each  with 
a  number  of  radiators,  are  heated 
from  a  central  plant.  The  illustra- 
tions included  details  of  the  piping. 
In  closing,  Capt.Reck  stated  that 
in  a  school  in  Denmark,  built  four 
years  ago,  the  valves  on  the  radia- 
tors have  never  been  touched  ])y 
the  occupants  of  the  building.  The 
handles  of  these  valves  were  taken 
ofT  and  put  in  storage  when  the 
installation  was  comi)letcd  and  no- 
body has  asked  for  the  handles  up 
to  the  present  time. 


I 


Use  of  Steam  Turbines  in  Heating  Work 

A  paper  presented  at  the  recent 
summer  meeting  of  the  heating  en- 
gineers, describing  a  central  heating 
plant  for  two  school  buildings,  pre- 
sented by  Samuel  R.  Lewis  and  pub- 
lished in  TiiK  IIkatixg  and  Vknti- 
LATixG  Magazixk  for  August,  men- 
tioned the  use  of  steam  turbines  in 
the  power  house,  which,  with  other 
features,  aroused  an  extended  dis- 
cussion, which  was  in  part  as  fol- 
lows : 

Presidext  Boltox  :  Here  we  have 
a  description  of  an  old  plant  which 
appears  to  bear  the  earmarks  of  suc- 
cess, so  successfully  remodeled  that 
the  new  plant  can  be  described  in 
practically  the  same  words  as  were 
used  to  describe  the  old  remodeled 
plant. 

I  observe  that  the  author  has  in- 
stalled steam  turbines  in  the  school 
power  house.  I  do  not  know  why  a 
turbine  is  desirable  for  such  ser- 
vice, even  with  the  explanation  af- 
forded by  the  author.  The  small 
steam  turbo-generator  is  at  present 
far  from  being  a  satisfactorily  re- 
liable apparatus.  The  speed  at 
which  it  runs  and  the  delicacy  of  the 
appliance  require  great  care  in  its 
operation.  In  an  office  building  in 
New  York  three  steam  turbo-gener- 


ators have,  on  more  than  one  oc- 
casion, become  stalled  when  one  ma- 
chine would  reverse  another,  driv- 
ing it  against  steam  with  disastrous 
results. 

The  high  speed  at  which  turbines 
run  produces,  with  a  relatively 
small  reduction  in  speed,  a  consid- 
erable drop  in  voltage.  Conse- 
cjucntly,  a  generator  operating  in 
parallel  with  another-  machine  may 
lose  voltage  and  become  a  motor 
driving:  its  turbine  against  the  flow 
of  steam. 

The  subject  includes  the  question 
of  labor  because  with  a  machine  of 
that  kind  you  necessarily  employ 
highly-paid  engineers.  For  that  rea- 
son, it  has  been  desirable  in  my 
judgment  to  keep  the  character  of 
all  such  apparatus  as  simple  as  pos- 
sil)le,  well  within  the  knowledge 
and  experience  of  the  ordinary  class 
of  engineers  who  are  likely  to  find 
employment  in  buildings. 

.\nother  feature  in  this  plant  is 
the  use  of  a  high  tension  of  250 
volts  on  the  electric  service,  which 
has  nothing  to  do  with  the  ventilat- 
ing re(|uirements  excc])ting  so  far  as 
to  operate  the  motors  at  the  very 
usual  tension  of  240  volts,  but  in- 
volves the  use  of  the  same  high  ten- 
sion on  the  lighting  system  which 
would  be  extremely  uneconomical. 

Mr.  Lewis:  I  might  say  that  the 
electrical  distribution  there  is  sim- 
plified by  the  fact  that  very  rarel;>', 
I  suppose  once  or  twice  in  a  year,  is 
it  necessary  to  run  both  machines. 
The  wiring  is  on  a  three-wire  sys- 
tem, the  light  being  at  no  volts  and 
the  higher  voltage  is  used  for  power. 
The  reason  for  that  was  a  peculiar 
one.  About  eight  or  nine  years  ago 
I  installed  a  plant  at  Galesburg, 
where  I  used  a  voltage  of  no  volts. 
Three  or  four  years  later  the  board 
of  education  discovered  that  they 
were  paying  something  like  8c.  a  kilo- 
watt for  the  light  in  the  other 
school.  The  city  offered  the  board 
the  free  use  of  its  poles  if  the  board 
would  run  the  wires  from  the  other 
school  plant,  but  they  could  not  do 
it  on  account  of  the  higher  voltage. 
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Free  Engineering 

By  George  W.  Knight  and  Pekry   West 


Commenting  on  a  practice  that  is 
not  confined  to  any  one  branch  of  the 
engineering  profession,  but  which  is 
one,  nevertheless,  particularly  charac- 
teristic of  the  heating  trade  the  au- 
thors of  the  following  pa]>er.  whicli 
was  presented  at  the  recent  semi-an- 
nual meeting  of  the  American  Society 
of  Heating  and  X'entilating  Engineers, 
in  Chicago,  urge  a  stand  which,  it 
would  seem,  could  be  taken  now  by 
the  profession,  irresjjective  of  the  for- 
mer necessity  for  such  conditions  as 
are  described.  Mr.  Knight  i>  the  chief 
engineer  for  the  IJoard  of  Education, 
of  Newark.  X.  ]..  Mr.  West  being  as- 
sociated with  him  in  this  office.  The 
])rincii)al  portions  cjf  their  paper  arc 
given  herewith  : 

I'Vee  engineering  does  not  mean 
what  it  literally  exj)resses:  namely, 
professional  engineering  services  free 
of  cost,  l)ut,  as  the  subject  of  this  pa- 
per, it  refers  to  that  portion  of  engin- 
eering work  which  is  being  furnished 
"ap])arently  gratis"  by  certain  manu- 
facturers, contractors,  etc. 

riie  cause  which  has  brought  about 
the  existing  conditions  where  the  en- 
gineer and  the  contractor  are  doing  a 
large  percentage  of  the  engineering 
work,  is  based  upon  the  old  jjroposi- 
tion  of  offering  something  f<^r  nothing. 
This  proi)osition  is  alluring,  and  has 
proven  (|uite  effective,  its  effectiveness 
lying  in  the  fact  that  the  general  pul)- 
lic  does  not  a^ipreciate  that  this  "noth- 
ing" reallv  represents  a  ])ercentage 
over  the  legitimate  cost  of  apparatus 
or  work,  sufficient  to  maintain  an  en- 
gineering department  for  rendering 
tliis  "something  for  nothing." 

The  evil  effects  of  this  practice  are 
twofold,  affecting  chiefly  the  owner 
and  the  engineer.  First,  the  owner, 
by  either  wittingly  or  unwittingly  al- 
lowing the  manufacturer  or  the  con- 
tractor to  perform  his  engineering 
services,  increases  the  cost  and  re- 
duces the  (|uality  of  the  work  which 
he  receives.  The  practical  reasons  for 
this  are  simple  but  conclusive.     In  or- 


der to  render  engineering  services,  the 
manufacturer  and  the  contractor  must 
add  to  the  cost  of  their  apparatus 
to  the  owner,  in  (jrder  to  maintain  en- 
gineering dejjartments. 

That  the  production  cost  of  such  en- 
gineering is  high,  as  compared  with 
that  of  the  regular  engineer's,  needs 
no  further  argument  than  the  fact  that 
it  is  an  intermittent  side-line  of  work 
being  carried  on  by  those  whose  prin- 
cipal interests  and  (pialifications  are 
centered  in  their  own  particular  line. 
That  they  are  fully  compensated  for 
this  work  in  proportion  to  its  cost,  is 
a  simple,  fundamental  business  propo- 
sition. That  the  services  rendered  are 
of  an  inferior  (piality  naturally  fol- 
lows from  the  fact  that  the  plans  and 
specifications  furnished  must  include 
a  number  of  items  such  as  pipe  sys- 
tems, duct  systems,  electric  systems 
and  other  work,  entirel)  outside  of  the 
manufacturer's  and  contractor's  par- 
ticular line,  and  \\\Mm  which  they  can- 
not atTord  to  e.\j)end  the  necessary 
talent  and  energies.  It  is  folly  to  sup- 
pose for  a  moment  that  such  jilans  and 
specifications  are  drawn  so  as  to  per- 
mit of  fair  competitive  bidding,  fir 
that  apparatus  in  which  the  manufac- 
turer and  contractor  are  particularly 
interested,  will  not  be  included,  re- 
gardless of  its  adaptibility  to  the  par- 
ticular re(|uirements ;  otherwise,  who 
pays  for  the  free  engineering? 

We  intimate  above  that  the  owner 
maw  act  unwittingly  in  this  matter, 
which  means  that  his  architect  or 
agent  mav  avail  himself  of  this  free 
engineering  without  the  owner's 
knowledge,  in  which  case  the  owner 
not  only  suffers  all  of  the  evil  effects 
mentioned  above,  but  pays  besides  an 
architect's  fee  on  his  engineering 
work  equivalent  to.  or  greater  than, 
that  necessarv  to  employ  a  competent 
engineer.  Thi>;  should  be  plain  enough 
to  hard-headed  business  men,  and  to 
us  engineers  who  know  the  cost  of 
producing  proper  plans  and  specifica- 
tions, is  it  too  plain. 
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The  owner  may  say  very  honestly 
that  the  quahty  of  the  work  which  he 
is  receiving^  is  satisfactory,  but  we  be- 
heve  that  he  is  led  to  say  this  through 
his  ignorance  of  what  a  better  (juality 
of  equipment  would  really  mean  to  the 
success  of  his  undertaking's.  We  feel 
that,  on  the  whole,  engineerino;  work 
has  risen  to  a  comparatively  high 
plane,  especially  within  the  last  dec- 
ade. We  mean  by  this  that  the  e(|uip- 
ment  of  to-day  is  far  sujjcrior  to  what 
we  have  been  accustomed  to  in  the 
past.  This,  however,  may  be  said  of 
the  equipment  of  the  past  as  com- 
pared witli  older  and  more  anti(|uated 
work. 

The  dej^ree  of  perfection  in  the  at- 
tainments in  this  line,  as  in  all  other 
line<.  is  too  a|)t  to  be  measured  1)\ 
the  layman  in  comparison  with  some- 
thing inferior,  instead  of  trying  to 
measure  by  the  best  attainable. 

A-^  the  representative  holy  of  equip- 
ment engineers,  we  are  largely  respon- 
sible for  the  perfection  of  attainment 
in  our  own  lines.  If  we  are  not,  then 
we  are  not  endeavoring  to  perform 
our  duty,  or  we  are  not  e(|ual  to  our 
task.  In  such  a  position,  it  is  our 
duty  to  in(|uire  as  to  how  well  our 
work  is  being  done,  and  to  develop 
such  ideas  as  will  best  advance  the  in- 
terests of  this  work  and  our  profes- 
sion. In  the  first  place,  it  is  necessary, 
in  order  that  any  work  be  ''one 
well,  that  it  be  in  the  hands  of  un- 
biased, unrestricted,  competent  men. 
The  supjily  of  men  who  wouM  meas- 
ure up  to  this  standard,  we  believe  to 
be  ample  for  all  requirements,  but  in 
order  to  develop,  protect  and  preserve 
such  men.  it  is  necessary  that  thev  se- 
cure the  work  and  the  compensation. 

Second,  the  engineer  is  bein?^  de- 
prived of  a  large  portion  of  business, 
and  in  a  great  many  instances  is 
forced  to  reduce  his  legitimate  fee  for 
professional  services,  in  or'er  to  se- 
cure some  of  the  business  that  is  being 
('one  "apparently  gratis"  by  others.  In 
addition,  the  reoutation  of  engineering 
work  in  p-enera]  is  reflected  upon,  to 
its  own  (-'iscredit.  bv  this  character  of 
work.  The  engineer  is  placed,  in  thi- 
connection,  in  much  the  same  position 
as  would  be  occupied  by  the  doctor  if 


the  druggist  should  maintain  a  free 
physician's  service  by  charging  enough 
for  his  drugs  to  maintain  the  same, 
or  as  would  be  occupied  by  the  manu- 
facturer and  contractor  themselves, 
should  the  engineer  manufacture  and 
furnish  free  apparatus  by  charging 
enough  for  the  engineering  to  cover 
tlie  cost  of  these  items. 

The  authors  have  discussed  this 
subject  very  freely  with  many  manu- 
facturers and  contractors,  and  are 
convinced  that  probably  50%  of  them 
are  willing,  yes,  even  anxious,  to 
abandon  the  jiractice.  provided  the 
remaining  509^  would  do  the  same. 
They  frankly  admit  the  practice  to  be 
wrong,  and  harmful  to  the  engineer- 
ing profession,  but  they  state  that  it 
is  necessary  for  them  to  continue  it 
in  order  to  secure  the  business,  for  the 
reason  that  if  tliey  are  called  upon  by 
an  owner  or  architect  to  draw  heating 
and  ventilating  plans  and  specifica- 
tions, and  refuse  to  do  so.  some  one 
else  will,  and  so  secure  the  business. 
.\nd  here  is  where  tlie  engineers,  by 
a  little  concerted  action,  could  bring 
the  remaining  50%  into  line. 

Take,  for  exam])le.  the  comparison 
referred  to  above,  between  the  physi- 
cian and  the  druggist,  and  the  manu- 
facturer and  the  contractor,  and  the 
engineer.  How  many  physicians 
would  recommend  their  patients  to 
such  a  druggist  for  their  medicines? 
Or  how  many  manufacturers  and  con- 
tractors would  recommend  such  an 
engineer? 

In  this  connection,  legislation  would 
accomplish  a  great  deal  toward  break- 
ing up  the  practice  of  "free  engineer- 
ing." There  does  not  seem  to  be  any 
reason  why  engineers  should  not  be 
registered,  as  are  physicians  and  arch- 
itects. Surely  their  field  is  of  suffi- 
cient importance,  and  in  a  great  many 
instances  the  lives  of  many  persons 
are  dependent  upon  an  absolutely 
correct  engineering  design. 


DISCUSSION 

President  Boltox  : — I  recall  this 
matter  being  brought  before  this  so- 
ciety a  number  of  years  ago  and  ex- 
citing at  that  time  quite  a  degree  of 
attention.     Some  years  ago  one  of 
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our  college  buildings  in  New  York 
City  required  to  be  equipped  with  a 
heating  and  ventilating  plant.  The 
architect  was  a  man  for  whom  I  had 
previously  done  some  work  and  I 
naturally  applied  to  him  for  an  op- 
I)()rtunity  of  designing  this  plant. 
IJc  led  me  to  his  drafting  room  and 
showed  me  nine  sets  of  |)Ians  which 
had  been  prepared  by  different  con- 
tracting firms  for  various  schemes 
of  heating  and  ventilating  that 
building.  I  roughly  estimated  the 
actual  cost  of  each  set  of  plans 
to  be  $160.00  for  drafting  services 
and,  if  overhead  charges  were 
added,  I  slmuld  say  about  S^oo.oo 
apiece  would  be  the  actual  cost, 
making  a  total  of  $2,700  wliich 
the  heating  and  ventilating  con- 
tractors paid  out  to  prorlucc  plans 
for  one  installation,  only  one  of 
whom  could  possibly  get  it. 

Inquiring  further  into  the  i)rac- 
tice  you  will  lind  it  extends  into 
other  kinds  of  work  such  as,  for  in- 
stance, steel  construction.  ( )ne  steel 
company  cmiiloys  a  force  of  160 
draftsmen  upon  the  details  of  steel 
frames  for  buildings  only.  .\  con- 
sulting engineer  in  New  \^^vk  told 
me  that  he  had  to  draw  plans  for 
steel  framing  for  buildings  for  1% 
or  he  could  not  get  the  work. 

Another  professional  engineer  en- 
gaged in  the  same  line  is  only  able 
to  make  good  and  even  his  fees  bv 
taking  the  contractor's  or  manufac- 
turer's plans  and  cutting  down  the 
amount  of  metal  to  the  narrowest 
limits  within  the  regulations  of  the 
Department. 

It  seems  to  me  increasingly  nec- 
essary for  the  manufacturers  and 
engineers  in  the  difficult  branches 
of  our  profession  to  put  our  heads 
together  and  insist  upon  payment 
for  plans  and  advice.  Some  of  our 
fellow  members  in  Philadelphia 
have  already  insisted  on  payment  of 
2^%  on  their  figured  cost  for  the 
plans  and  specifications  which  they 
prepared  and  I  understand  they 
have  had  no  difficulty  in  securing 
payment. 

I  would  not  favor  legislation  as  a 


remedy  for  this  condition  and  I  do 
not  think  there  is  much  to  hope  for 
in  the  proposed  licensing  of  engin- 
eers. \\'e  shall  gain  more  in  the 
end  by  simply  bringing  this  ques- 
tion forward  for  discussion  and  ven- 
tilation. 

Mr.  Brox.vugh  :  It  appears  to  me 
that  the  matter  requires  principallv 
a  campaign  of  education,  because 
the  manufacturers  would  bethe  first 
ones  to  grasp  at  an  opportunity  of 
getting  away  from  the  practice. 

Mr.  J.  II.  D.wis:  Speaking  from 
the  manufacturers'  side,  my  obser- 
vation is  that  it  would  be  verv  diffi- 
cult  for  the  manufacturer  to  intro- 
duce any  new  system  or  anything  of 
a  similar  character  without  making 
plans.  The  engineer,  the  archi- 
tect or  the  master  fitter  will  say, 
"How  do  we  know  that  this  is  any 
good?  You  have  got  to  guarantee 
it.  Nobody  knows  anything  about 
it.  The  only  way  for  you  to  do  is  to 
give  us  plans  and  specifications  aufl 
we  will  take  our  figures  from  them."  I 
think  that  our  president  knows  from 
his  own  experience  how  hard  it  was 
to  have  the  best  engineers  recognize 
the  principles  of  vacuum  system  heat- 
ing until  the  responsibility  of  their  op- 
eration was  taken  up  by  the  manu- 
facturers themselves.  Recently,  mv 
observation  of  the  blower  system  work 
is  very  nuich  the  same.  The  entire 
heating  profession  relies  more  or  less 
on  the  blower  companies  for  informa- 
tion and  takes  from  them  their  guar- 
antees and  they  have  the  blower  com- 
panies make  their  layouts.  Without 
that  procedure  the  l)lower  business 
would  never  have  grown  as  it  has. 

I  know  from  the  manufacturers' 
side  that  they  would  be  glad  to  get 
rid  of  this  engineering  expense.  As 
soon  as  the  architects  ask  enough  com- 
mission or  fees  to  hire  capable  engin- 
eers, they  will  do  their  own  engineer- 
ing, and  the  manufacturer  will  be  glad 
to  be  rid  of  all  engineering. 

Mr.  W.  M.  Mackav:  Some  man- 
ufacturers look  upon  the  making  of 
plans  as  an  advertising  expense,  claim- 
ing that  they  gain  more  business  by 
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properly  designing  and  specifying 
their  apparatus  so  that  they  can  in- 
sure its  perfect  operation  when 
properly  installed.  Consequently  it 
seems  to  me  this  is  something  which 
will  gradually  work  itself  out. 

Prof.  Hoffm.w:  I  think  we  will 
all  agree  that  the  paper  has  the 
right  trend,  but  I  believe  when  it 
comes  to  legislation,  or  anything 
like  that,  we  nmst  rather  undertake, 
as  has  been  said,  a  campaign  of  edu- 
cation. 


Vibration  Caused  by  Ventilating  Fans 

Some  ideas  on  the  cause  and  cure 
of  vibration  from  ventilating  fans 
were  brought  out  at  the  recent  meet- 
ing of  the  heating  engineers  in  Chi- 
cago. Prof.  J.  D.  Hoffman,  referring 
to  a  heating  plant  described  by  S.  R. 
Lewis,  opened  the  discussion : 

Pkof.  Hoffm.vn  :  I  would  like  to 
inquire  how  the  ventilating  fans  in 
the  attic  were  supported  without 
having  the  vibration  from  the  fans 
affect  the  building  or  be  noticed  in 
the  building.  In  one  or  two  cases.  I 
have  noticed  that  ventilating  fans 
placed  in  the  attic  were  noticeably 
noisy  or  jarring,  and  the  vibration 
was  felt  down  through  the  other 
rooms. 

Mr.  Lewis:  In  the  fireproof  con- 
struction buildings,  the  fans  are  set 
on  wooden  timbers  of  yellow  pine. 
There  is  no  vibration  in  that  build- 
ing. But  in  the  old  building,  the  fans 
are  supported  on  the  main  bearing 
wall,  the  fans  being  comparatively 
small.  I  think  the  fan  in  the  old 
building  has  a  24-in.  wheel.  We 
have  had  no  trouble  from  the  fans 
when  we  supported  them  on  the 
bearing  wall  all  the  way  through. 

T  might  speak  of  one  experience 
I  had  in  Chicago.  We  had  a  ven- 
tilated school  building  heated  by  di- 
rect radiation.  The  only  place  we 
could  locate  a  fan  Avas  in  the  attic. 
We  found  that  the  main  brick  wall 
stopped  at  the  ceiling  of  the  first 
floor.  We  got  next  to  the  old  walls 
and  put  down  three  large  steel  col- 


umns clear  to  the  bottom  beams, 
ran  them  to  the  attic  and  construct- 
ed on  that  steel  platform  the  fans 
and  motors.  If  the  building  should 
ever  burn  down  that  wall  will  re- 
main standing  there. 

Prof.  Hoffman  :  The  reason  I 
asked  that  question  was  that  in  one 
case  I  know  of,  a  building  was  fitted 
at  the  center  with  heavy  masonrv 
walls  from  the  foundation  and  the 
attic  fans  were  set  upon  these  walls. 
Vet  the  vibration  was  noticeable 
aroimd  the  building  and  there  was 
some  noise  to  be  detected  in  the  vari- 
ous rooms. 

Mr.  Lf.wis:  I  do  not  think  that 
would  have  happened  if  the  fan  and 
motors  had  been  properly  balanced 
and  the  speed  not  too  high.  I  have 
a  good  deal  of  experience  with  attic 
fans  and  motors  and  have  never 
had  any  serious  trouble.  I  think 
once  or  twice  we  have  had  noise 
and  have  cured  it  by  making  the 
manufacturer  give  us  a  better-bal- 
anced fan. 

Mr.  a.  C.  Burdick  :  I  was  called 
in  one  time  in  connection  wnth  a 
church  heating  plant,  where  the  fan 
was  placed  in  the  church  tower  on 
about  the  level  of  the  ceiling.  In 
that  case  the  fan  was  set  on  a  wood- 
en floor  with  wooden  joists,  in  prac- 
tically a  drum.  By  using  a  heavy 
thickness  of  felt  and  connecting  the 
fan  to  the  duct  with  heavy  canvas 
and  the  motor  set  on  heavy  felt,  the 
motor  made  more  noise  than  the  fan 
did.  In  fact,  the  motor  made  a  noise 
that  was  heard  in  the  building. 

President  Bolton  :  I  have  sup- 
ported fans  on  spring  connections 
by  placing  the  fan  and  framing  on 
light  I-beams  extending  from  a  wall 
to  the  top  of  the  nearest  column  and 
have  succeeded  in  operating  large 
fans  on  the  roofs  of  hotels  in  this 
manner  without  giving  trouble  on 
the  floor  below,  the  spring  afiforded 
by  the  beams  taking  out  any  vibra- 
tory efifect  on  the  building. 
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Heating  and   Ventilating  a   Large  City 

Residence 


INDIRECT     HOT     WATER     HEATING    SYSTEM,    COll'LED   WITH    EXHAUST    FAN,    IN 
RESIDENCE    OF    WHITELAW     REID,     NEW    VORK 

See  Pages  34-35  for  General  Layout  of  Heating  System 


Tlie  Xew  Vt;rk  home  of  W'hitelaw 
Reid.  United  States  Aniliassador  to 
Enjj^land,  is  the  south  portion  of  a  pre- 
tentious four-story  and  basement 
l)uil(Hng  which  combines  in  one  struc- 
ture three  separate  residences.  The 
buil(hng  is  located  at  the  nortlnvest 
corner  of  Machson  avenue  and  I*"iftieth 
street,  Xew  York,  each  residence  hav- 
ing a  main  entrance  opening  into  a 
common  courtyard.  'I'he  buil(hng  is 
constructed  with  a  central  i)ortion  and 
two  wings;  the  southern  wing  is  Mr. 
Reid's  residence. 

With  the  exception  of  a  seven-story 
extension  on  the  l-'iftieth  street  fa«;ade, 
the  buiUHng  is  not  a  new  one,  and 
has  been  heated  for  years  by  means  of 
an  indirect  steam  heating  system. 
W  hen  the  question  of  heating  appar- 
atus for  the  seven-story  extension 
was  (hscussed,  a  hot  water  system  was 
decidc<l  upon,  despite  the  height  oi  the 
extension.  At  the  same  time  it  was 
decided  to  remove  the  steam  heating 
apparatus  from  the  old  portion  of  the 
residence  and  provide  in  its  jilace  a 
thoroughlv  modern  hot  water  heating 
plant. 

Within  the  past  year  the  new  heat- 
ing system  has  been  installed.  In  addi- 
tion a  system  of  ventilation  has  been 
put  in  for  the  music  room,  kitchen 
and  interior  store  rooms,  toilets,  etc. 
The  arrangement  includes  vent  flues 
which  are  carried  to  the  attic  where 
they  are  connected  to  an  exhaust  fan. 
driven  by  a  direct-connected  electric 
motor. 

Owing  to  the  unusual  shape  of  this 
residence,  having  three  exposed  sides, 
it  was  possible  to  locate  four  fresh-air 
intakes  on  its  three  sides  so  that  suf- 
ficient air  sunply  is  obtained,  irrespec- 
tive of  the  direction  of  the  wind.  The 
plant  as  installed  contains  a  number 
of  unusual  features,  not  the  least  note- 
worthv  of  which  is  the  use  of  steam 
delivered    through    the   mains    of   the 


Xew  ^'o^k  Steam  Co..  which,  alter 
being  retluced  to  about  5  lbs.  pressure, 
is  Connected  to  the  two  convertors 
which  furnish  the  hot  water  supply 
for  the  heating  system.  High  pres- 
sure steam  is  supplied  to  the  steam 
coils  for  the  laundry  dryers  and  also 
for  the  two  hot  water  tanks  for  the 
plumbing  system. 

The  general  arrangement  of  the 
heating  >^ystem.  unusually  complete  for 
a  building  of  this  character,  mav  be 
seen  from  the  accom|)anying  plans. 
An  Ideal  sectional  cast-iron  hot  wa- 
ter boiler  is  installed  for  emergency 
use.  The  hot  water  convenors  are 
installed  in  duplicate,  one  being  of 
sufficient  capacity  to  supply  the  entire 
heating  needs  of  the  enlarged  resi- 
dence.    These  convert*  t*-   nri'  <>f  the 


FlflTEiri  STREET  SIDE  OF   RESIDE.XCc:  OF 
WHITELAW  REID.   FROM   VIEW  TAKEN 
DURING  ALTERATIONS 
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Goubert  feed-water  type.  Each  con- 
verter contains  2^^  sq.  ft.  of  heating 
surface,  consisting  of  90  ij4-iii-  ^^eam- 
less  drawn  brass  tubes  expanded  at 
the  ends  into  steel  tube  sheets.  The 
shells  and  water  chambers  are  of 
heavy  cast-iron  and  are  provided  with 
large  outlet  for  large  flow  and  return 
mains.  The  shell  of  each  convertor  is 
25  in.  in  diameter  and  the  tubes  are 
f/j'.s    in.    long.      The    converters    are 


supported    on    cast-iron    sadiUes    and 
rest  on  brick  foundations. 

Steam  enters  the  building  through 
the  main  of  the  Xew  York  Steam  Co. 
It  is  then  passed  through  a  4-in.  .\  6- 
in.  Kieley  pressure  reducing  valve, 
provided  with  a  by-pass  and  three 
valves,  and  flows  thence  to  the  conver- 
ters. The  water  of  condensation  is 
discharged  through  a  4-in.  Utility 
chronometer  valve  to  a  Xo.  3  L'tility 


RESIDEN'CE  OF  WHITELAW  REID  AT  MADISOX  AVENUE  AND  FIFTIETH  STREET,  NEW  YORK 
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PLAN    OF    ATTIC.    WMITELAW    RHID    RESIDENCE.    SHOWING    EXPANSION    TANK    AND 

CONNECTIONS 


pump  governor,  thus  maintaining  a 
sealed  water  level.  The  water  con- 
densation is  then  passed  through  a 
cooling  coil  to  reduce  its  temperature 
to  the  proper  point  before  it  passes  to 
the  sewer.  The  cooling  coil  is  made 
up  of  two  4-row  sections,  each  8  ft. 
long  and  3  ft.  wide  and  is  of  the  Stur- 
tevant  St.  Louis  type.  The  coil  is 
provided  with  a  by-pass  and  three 
valves.  Through  this  cooling  coil  is 
also  passed  the  water  of  condensation 
from  the  laundry  dryers  and  the  hot 
water  boilers  of  the  plumbing  system. 
Contrary  to  usual  methods,  the  New 
York  Steam  Co.  supplied,  instead  of 
its  usual  St.  Johns  steam  meter,  a  wa- 
ter meter  for  measuring  tlie  rate  of 
condensation. 

From  the  boiler  and  from  each  con- 
vertor  are  run  three  i^/i-in.  expansion 
lines   independent  of  each   other  and 
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DETAIL  OF  EXHAUST  FAN,  WHITELAW  REID 
RESIDENCE 
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connected  to  the  expansion  tank  in  the 
attic  of  the  new  building.  The  expan- 
sion tank  is  4  ft.  wide  by  5  ft.  long  by 
3  ft.  high  and  is  provided  with  a  2^- 
in.  overflow  pipe  connected  to  the 
nearest  leader  and  a  ^/^-in.  signal  pipe 


as  indicated  on  the  cellar  plan.  The 
air  passes  through  cheese  cloth  filters 
and  thence,  through  cold-air  ducts,  to 
the  indirect  heating  stacks.  All  fresh- 
air  chambers  are  connected  together 
with  galvanized  iron  ducts,  so  that  the 
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PART  PLAN  OF  FIFTH  FLOOR,  WHITELAW  REID  RESIDENCE,  SHOWING  VENT  DUCTS  AND 

EXHAUST  FAN 

down  to  the  cellar.   It  is  provided  with  supply  of  fresh  air  is  independent  of 

an  automatically  controlled  cold  water  the  direction  of  the  wind, 

connection  and  a  vent  pipe.  The    indirect    heating    stacks    are 

INDIRECT  HEATING  SYSTEM  made  up  of  Vcuto  indirect  radiators 

The  indirect  heating  system  is  con-  spaced  4  in.  on  centers  and  are  sus- 

nected  to  four  fresh-air  inlets,  located  pended  from  the  ceiling.     All  of  the 
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rooms  are  supplied  with  indirect  heat 
except  the  servants'  bedrooms,  which 
have  direct  racHators  of  the  Peerless 
pattern,  sectional  type,  with  threaded 
nii)ples. 

Tiie  Johnson  system  of  temperature 
regulation  is  installed  in  connection 
with  the  indirect  heating  ai)paratus. 
There  arc  32  therm(>>tat>  controlling 
2,7  heat  sources.  Among  these  are 
two  hot  water  thermostats  controlling 
the  steam  and  return  valves  for  the 
hot  water  convertor  so  that  the  water 
in  the  heating  system  can  he  main- 
tained at  any  desired  temperature  be- 
tween 100°  F.  and  200°  I'.  (  )nc  hot 
water  thermostat  controls  the  damper 
in  the  smoke  connection  and  a>h-pit 
door  of  the  hot  water  boiler.  The  in- 
direct heating  stacks  are  controlle<l  b\ 
diaphragm  dampers  in  the  hot-air 
connections  leading  to  the  rooms  to  be 
heated. 

The  kitchen   and   various  rooms  in 


the  basement,  as  well  as  the  interior 
toilets  on  the  other  lluors.  are  provid- 
ed with  exhaust  flues  which  are  car- 
ried to  the  attic  in  the  old  building. 
Here  they  are  connected  to  a  30-in. 
lllackman  fan.  with  direct-connected 
electric  motor,  and  having  a  copper 
discharge  cap  arranged  as  shown  in 
the  sectional  view. 

At  the  ceiling  of  the  music  room  is 
an  ornamental  rosette  with  openings 
which  are  connected  with  an  e.xhaust 
duct  leading  to  the  attic  whence  the 
vitiated  air  is  discharged  through  a 
coi)per  discharge  cap. 

The  architects  are  Messrs.  McKim. 
Mead  &  White.  New  York.  Messrs. 
Xygren.  Tenney  &  Ohmes.  consulting 
engineers,  Xcw  York,  designed  the 
above-described  apparatus  and  super- 
intended its  installation.  The  con- 
tractors for  the  work  are  liaker, 
.'^m^th  &  Co..  New  York. 


Ftifurc    Ujc  oJ-  Soft    Coal   in   J^c\ju  ^orK 


Discussing  the  subject  of  smoke  jire- 
vention  at  the  recent  meeting  of  the 
heating  engineers  in  Chicago.  Presi- 
dent R.  P.  r.olton  said  that  the  time  i.s 
rapidly  apj)roaching  when  New  York- 
ers will  be  compelled  to  make  use  of 
soft  coal. 

The  i)rice  of  hartl  coal,  he  said, 
has  been  advanced  this  season  2^ 
cents  a  short  ton  on  all  the  smaller 
and  cheaper  grades  and  it  is  ex- 
pected that  each  year  will  see  an 
e{|ual  increase  in  price  which  will 
soon  bring  the  cost  of  hard  coal  to 
such  a  high  figure  that  it  will  be 
necessary  to  burn,  first,  mixtures 
with  soft  coal  and.  finally,  soft  coal 
altogether,  as  the  card  coal  supply 
gradually  gives  out. 

"It  is  not  too  much  to  say."  con- 
tinued -Mr.  Piolton.  "that  there  is  not 
one  boiler  in  one  hundred  in  New 
York  City  that  is  set  in  the  proper 
manner  so  as  to  make  proper  use  of 
the  mixtures  of  hard  and  soft  coal, 
let  alone  the  exclusive  use  of  soft 
coal.  So  that  the  conditions  of 
things  in  Xew  York  will  eventually 


i)c  serious  and  will  have  tri  be  dealt 
with  in  the  not  very  distant  future. 

"The  great  trouble  I  have  noticed 
in  connection  with  such  boilers  as 
do  use  soft  coal  in  Xew  York  is  that 
the  boilers  are  all  set  too  low,  a 
c<»ndition  that  is  very  common,  and 
one  which  frecpiently  leads  to  disas- 
trous results.  .\  boiler  set  too  low 
up(»n  the  furnace  reduces  the  fur- 
nace temperature  and.  in  the  case  of 
water  tube  boilers,  the  inclination 
of  the  tubes  brings  the  compara- 
tively cold  tube  surfaces  against 
the  gases  that  are  being  distilled  at 
the  rear  i)art  of  the  furnace,  chilling 
the  gases  and  preventing  their  com- 
bustion. 

".An  instance  in  point  is  the  ex- 
perience gained  in  connection  with 
the  water  tube  type  used  for  marine 
purposes.  The  Plant  Line  steam- 
ship La  Cirande  Duchesse  was 
originally  equipped  with  water  tube 
boilers  of  the  I'.abcock  &  Wilcox 
type,  the  tubes  being  inclined  from 
the  front  to  the  rear  of  the  furnace 
in  the  then  usual  manner.     It  hap- 
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penecl  to  fall  to  my  lot  to  find  out 
what  was  the  trouble  with  the  boil- 
ers, which  brought  about  a  great 
waste  of  fuel  and  emission  of  smoke 
and  even  of  flames,  the  vessel  hav- 
ing been  seen  in  Xew  York  harbor 
with  tlame  reaching  20  feet  high 
above  the  stack.  After  observations, 
1  made  the  suggestion  that  the 
boilers  either  be  raised  i'.  j  ft.  or 
turned  around  end  to  end.  The  lat- 
ter course  was  eventually  followed 
with  this  type  of  marine  boiler 
and  now  thousands  of  horsepower 
are  in  use  and  are  very  good  smoke- 
consuming  devices. 

"In  coimection  with  the  same 
general  subject  I  have  been  inter- 
ested in  comparing  the  amount  of 
light  providecl  by  nature  and  the 
amount  of  artificial  light  use<l  in  its 
absence.  My  observations  of  a 
nundjcr  of  buildings  have  shown 
that  as  the  intensity  of  light  varies, 
so  the  use  of  electric  light  varies. 
In  making  similar  in(|uiries  in  Chi- 
cago T  found  that  the  intensity  of 
sunlirrht  varies  verv  much  from  that 
in  .\ew  York,  the  sunlight  in  the 
early  morning  as  compared  to  that 
of  Xew  York  City  being  less  in  de- 
gree. I  found  that  this  lack  of  light 
corresponded  with  a  large  amount 
of  electric  lighting,  evidently  used 
to  make  up  for  the  limited  degree  of 
sunlight.  The  Weather  Bureau  in- 
formed me  that  this  deficiency  of 
sunlight  was  due  to  the  pall  of 
smoke  gathered  over  the  city  during 
the  night,  which  would  continue  to 
hang  over  the  city  during  the  early 
business  hours  of  the  day,  or  until 
some  breeze  had  blown  it  away.  So 
you  will  see  that  we  pay  directly  for 
the  production  of  smoke  by  an  addi- 
tional use  of  electric  light." 

Mr.  Bird:  I  have  estimated  that 
there  are  about  10.000.000  tons  of 
coal  burned  each  year  in  the  city 
limits  of  Chicago.  Mr.  Bolton  fig- 
ures that  the  corresponding  figures 
for  Xew  York  City  are  17.000.000. 
Per  capita,  the  figures  for  Chicago 
arc  a  little  higher,  but  I  believe  both 
ficrnres  are  right  in  spite  of  that. 
Within   the   city    limits   of   Chicago 


there  is  probably  more  manufactur- 
ing proportionately  than  in  Xew 
York.  So  I  think  we  do  use  more 
coal  per  capita  in  Chicago  than  in 
Xew  York.  The  coal  used  in  Chi- 
cago also  may  be  of  less  thermal 
value  i)er  ton. 

Our  estimate  of  the  coal  con- 
sumption was  made  for  the  purpose 
of  deciding  where  the  smoke  came 
from  that  is  made  in  Chicago.  We 
divided  all  the  users  of  coal  into 
seven  classes  and  then  we  made 
thousands  of  observations  of  the 
density  of  smoke  made  by  the  plants 
in  these  various  classes.  With  those 
data,  together  with  the  total  coal 
Consumption  in  each  class,  we  were 
able  to  comi)ute  the  amount  of 
smoke  made  by  each  class.  The  re- 
sults showed  that  the  railroads  in 
Chicago  make  43/r  of  the  total 
smoke  produced  in  the  city.  That 
seems  like  a  generous  proportion 
because  they  burn  only  183^%  of 
the  coal  consumed.  Of  course,  our 
railroad  situation  is  quite  dififerent 
from  that  of  Xew  York  City.  Here 
we  have  over  30  different  railroads 
operating  in  Chicago.  We  have 
about  25  trunk  lines,  besides  a  num- 
ber of  transfer  or  belt  lines.  They 
are  operating  about  1.500  locomo- 
tives all  the  time  in  the  city  over 
about  2.200  miles  of  track. 

The  next  largest  producers  of 
smoke  in  Chicago  are  the  miscellan- 
eous power  plants,  which  include 
high-pressure  plants  such  as  fac- 
tories, mills  and  all  stationary  pow- 
er plants  that  are  making  steam 
for  use  as  power.  The  third  largest 
smoke  producers  are  the  special  fur- 
naces, like  those  in  our  steel  mills, 
the  reheating  furnaces  and  the  terra 
cotta  plants  and  brick  yards  and  all 
plants  that  burn  coal  for  making 
heat  that  is  not  used  in  connection 
with  steam  power. 

The  fourth  largest  smoke  produc- 
ers are  the  heating  plants  in  the 
central  district.  The  river  craft 
make  4%.  The  coal  used  in  flats  and 
for  domestic  heating  makes  only 
about   4^%.   This   figure    refers   to 
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plants    used    primarily    for    heating  emitted   a   relatively   short    distance 

homes  and  apartment  houses.     This  from    the    ground    and    in    the    resi- 

percentage     is     surprisingly     small,  dence  neighborhoods.     The  amount 

but   the   smoke   they  make   is   more  of  coal  used  in  domestic  heating  is 

objectionable  than  the  smoke  made  about   15%.     That  refers  strictly  to 

by  the  large  factories,  because  it  is  homes. 


Ohio^s  f^eijD  'Building  Code 

COMPULSORY     VEXTU-.VTION     REQUIRED     IN'     THE.\TRES     AND     ASSEMBLY      HALLS      AND      IN      ALL 

SCH(X)L    BUILDINGS,     PUBLIC    AND     PRIVATE 

air  shall  be  conducted  through  flues  or 
ducts  to  and  be  discharged  above  the 
roof  of  the  building. 

Xo  floor  register  for  heating  or  ven- 
tilating shall  be  placed  in  any  aisle  or 
passageway. 

Xo  coil  or  radiator  shall  be  placed  in 
any  aisle  or  passageway  used  as  an 
exit,  but  said  coils  and  radiators  may 
be  placed  in  recesses  formed  in  the 
wall  or  i)artitions  providing  no  part  of 
the  radiator  or  coil  projects  beyond  the 
wall    line. 

In  this  connection,  it  is  stipulated 
that  in  the  case  of  moving-picture 
shows,  the  booth  in  which  the  motion 
machine  is  located  shall  have  an  open- 
ing not  less  than  10  in.  in  diameter  for 
ventilating,  which  shall  be  flanged  to 
carry  a  standard  conductor  pipe  for  ex- 
haustintr  the  hot  air  generated  in  op- 
i-rating  the  machine.  Connection  shall 
be  made  with  chimney  or  the  outer  air. 
Conductor  pipe  shall  be  riveted  to- 
gether, and  outer  end  arranged  so  that 
escaping  gases  or  flames  will  not  come 
in  contact  with  combustible  material. 

SCHOOL    BUILDINGS 

The  provisions  f<«r  the  heating  and 
ventilation  of  school  buildings  are  al- 
most as  explicit.    They  are  as  follows: 

.\  heating  system  shall  be  installed 
which  will  uniformly  heat  all  corridors, 
hallways,  play  rooms,  toilet  rooms,  rec- 
reation rooms,  assembly  rooms,  gfymna- 
siums  and  manual  training  rooms  to  a 
uniform  temperature  of  65°  F.  in  zero 
weather;  and  will  uniformly  heat  all 
other  parts  of  the  building  to  70°  F.  in 
zero  weather.  An  exception  is  made  in 
the  case  of  rooms  with  one  or  more 
open  sides  used  for  open  air  or  outdoor 
treatment. 

The  heating  system  shall  be  com- 
bined with  a  system  of  ventilation 
which  will  change  the  air  in  all  parts 
of  the  building  except  the  corridors, 
halls  and  storage  closets  not  less  than 
six  times  per  hour. 

The  heating  system  to  be  installed 
where  a  change  of  air  is  required,  shall 
be  either  standard  ventilating  stoves, 
gravity  or  mechanical  furnaces,  grav- 
ity   indirect    steam    or    hot    water;    or   a 


A  new  building  code  for  the  Stale  of 
Ohio  passed  May  31  last  and  approved 
by  Governor  Harmon  June  14,  is  a 
lengthy  and  impressive  document,  reg- 
ulating the  construction,  etc..  of  pub- 
lic and  other  buildings,  including  thea- 
tres and  assembly  halls,  churches, 
school  buildings,  asylums,  hospitals  and 
homes,  hotels,  lodging  houses,  apart- 
ments and  tenement  houses,  and  club 
and  lodge  buildings.  Special  sections 
contain  regulations  for  the  sanitary 
condition  of  such  buildings  and  under 
these  sections  provision  is  made  for  the 
mechanical  ventilation  of  all  theatres, 
assembly  halls  and  school  buildings  in 
the  state.  The  provisions  relating  to 
theatres  and  assembly  halls  are  as  fol- 
lows: 

THEATRES  AND  ASSEMBLY   HALLS 

.\  heating  system  shall  be  installed 
which  will  uniformly  heat  all  parts  of 
the  building  to  a  temperature  of  65^  F. 
in   zero  weather. 

All  parlors,  retiring,  toilet  and  check 
rooms,  and  all  assembly  halls  used  in 
connection  with  and  a  necessary  ad- 
junct to  a  church,  school  building, 
lodge  building,  club  house,  hospital  or 
hotel  shall  be  heated  by  an  indirect 
system  combined  with  a  system  of  ven- 
tilation which  will  change  the  air  not 
less  than  six  times  per  hour.  All  other 
assembly  halls  and  theatre  auditoriums 
shall  be  heated  and  ventilated  by  a  sys- 
tem which  will  supply  to  each  auditor 
not  less  than  1.200  cu.  ft.  of  air. 

The  system  to  be  installed  where  a 
change  of  air  is  required  shall  be  either 
a  gravity  or  mechanical  furnace  system, 
gravity  indirect  steam  or  hot  water,  or 
a  mechanical  indirect  steam  or  hot 
water  system. 

No  stove  or  open  grate  shall  be  used 
in  any  theatre  or  assembly  hall,  except 
water  heaters,  furnaces  and  boilers. 

No  stove  pipe  shall  be  more  than  5 
ft.  long,  measuring  horizontally,  unless 
the  same  be  enclosed  in  a  standard  fire- 
proof heater  room,  nor  shall  any  stove 
pipe  come  closer  to  any  combustible 
material  or  ceiling  than  3  ft. 

The  fresh  air  supply  shall  be  taken 
from  outside  the  building  and  no  viti- 
ated air  shall  be  reheated.     The  vitiated 
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mechanical  indirect  steam  or  hot  water 
system. 

Where  wardrobes  are  not  separated 
from  the  class  room  they  shall  be  con- 
sidered as  part  of  the  class  room  and 
the  vent  register  shall  be  placed  in  the 
wardrobe. 

These  wardrobes  are  separated  from 
the  class  rooms,  they  shall  be  separate- 
ly heated  and  ventilated  the  same  as 
the   class   rooms. 

The  bottom  of  warm  air  registers 
shall  be  placed  not  less  than  8  ft.  above 
the  floor  line,  except  foot  warmers 
which  may  be  placed  in  the  floors  of 
the  main  corridors  or  lobbies. 

Vent  registers  shall  be  placed  not 
more  than  2  in.  above  the  floor  line. 

The  fresh  air  supply  shall  be  taken 
from  the  outside  of  the  building  and  no 
vitiated  air  shall  be  reheated.  The  viti- 
ated air  shall  be  conducted  through 
flues  or  ducts  and  be  discharged  above 
the  roof  of  the  building. 

A  hood  shall  be  placed  over  each  and 
every  stove  in  the  domestic  science 
room,  over  each  and  every  compart- 
ment desk  or  demonstration  table  in 
the  chemical  laboratories  and  chemical 
laboratory  lecture  rooms,  of  such  a 
size  as  to  receive  and  carry  off  all  of- 
fensive odors,  fumes  and  gases. 

These  ducts  shall  be  connected  to 
vertical  ventilating  flues  placed  in  the 
walls  and  shall  be  independent  of  the 
room  ventilation  as  previously  provided 
for. 

Where  electric  current  is  available, 
electric  exhaust  fans  shall  be  placed  in 
the  ducts  or  flues  from  the  stove  fix- 
tures in  domestic  science  rooms  and 
chemical  laboratories,  and  where  elec- 
tric current  is  not  available  and  a  steam 
or  hot-water  system  is  used,  the  main 
vertical  flues  from  the  above  ducts 
shall  be  provided  with  accelerating  coils 
of  proper  size  to  create  sucient  draft  to 
carry  away  all  fumes  and  offensive 
odors. 

The  code  applies  not  only  to  public 
school  buildings,  but  to  all  parochial 
and  private  schools,  colleges,  academies, 
seminaries,  libraries,  museums  and  art 
palleries,  including  all  building  or  struc- 
tures containing  one  or  more  rooms 
used  for  the  assembling  of  persons  for 
the  purpose  of  acquiring  knowledge  or 
for  mental   training. 

The  enforcement  of  the  new  law,  as 
regards  its  heating  and  ventilating  pro- 
visions, is  placed  in  the  hands  of  the 
chief  inspector  of  workshops  and  fac- 
tories or  building  inspector,  or  com- 
missioner of  buildings  in  municipali- 
ties having  building  departments. 

Failure  to  obey  the  provisions  of  the 
act  or  any  order  of  such  officers  is 
made  a  misdemeanor  and  conviction 
will  entail  a  fine  of  not  more  than 
$1,000.     Any  architect,  engineer  or  con- 


tractor violating  or  assisting  in  the  vio- 
lation of  any  of  the  provisions  of  the 
act  is   subject   to   similar   punishment. 

■ • 

New  Building  Trades  Association  in 
Chicago 

A  new  central  body  in  the  i)uilding 
trades  of  Chicago,  known  as  the  Asso- 
ciated Building  Trades,  has  been  formed 
to  take  the  place  of  the  Building  Trades 
Council,  as  the  result  of  the  factional 
light  between  the  plumbers  and  steam- 
fitters  of  that  city.  In  this  fight  certain 
unions  in  the  Building  Trades  Council 
which  have  aligned  themselves  on  the 
side  of  the  steamfitters  have  now  with- 
drawn and  have  formed  the  new  organi- 
zation. Peter  Shaughnessy,  president  of 
the  Bricklayers'  and  Stonemasons' 
Union,  has  been  elected  president. 

The  unions,  with  their  membership,  in 
the  new  council  are: 

Boilermakers    250 

Boilermakers'  helpers    250 

Bricklayers  and  stonemasons 8,000 

Carpenters    17,500 

Hoisting  engineers    250 

Glassworkers    400 

Glaziers    500 

Lathers    600 

.Mosaic  workers    300 

.Mosaic  workers'  helpers 300 

Plasterers    1,700 

Roofers  and   helpers 400 

Tile  layers  and  helpers 150 

Building  laborers    17,000 

Steamfitters    650 

Junior  steamfitters   650 

Total 49,900 

Besides  the  organizations  in  the  new 
central  body,  the  following  are  either 
sympathizing  with  its  purposes  or  re- 
maining neutral: 

Painters 10,000 

Structural  iron  workers 900 

Marble  cutters  and  setters 400 

Other  trades    6,000 

Total 17,300 

The  unions  remaining  in  the  old  coun- 
cil and  which  are  friendly  to  the  plumb- 
ers are  the  sheet  metal  workers,  machin- 
ists and  electricians. 

As  already  outlined  in  these  columns 
the  factional  fight  between  the  plumbers 
and  steam  fitters  of  Chicago  arose 
through  an  effort  on  the  part  of  the 
United  Association  of  Plumbers  to  en- 
large their  organization  to  embrace  the 
local  steam  fitters.  Upon  the  refusal  of 
the  steam  fitters  as  a  body  to  amalga- 
mate with  the  plumbers,  the  latter  or- 
ganized a  steam  fitters'  union  of  their 
own  and  the  clashes  brought  about 
through  these  two  conflicting  unions  has 
been  responsible  for  the  tying  up  of 
work  on  upwards  of  500  buildings  be- 
sides resulting  in   considerable  violence. 
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THE  public  press  has  long  since 
fouii.l  it  well  worth  its  while  to 
turn  to  the  tcciniical  press  for  news 
relating  to  engniccring  operations  or, 
at  least,  for  confirmation  of  such 
news.  This  caution  has  so  often  been 
justified  by  the  event  that  one  would 
think  the  metropolitan  papers  would 
be  the  last  to  make  random  statements 
on  engineering  subjects.  Yet  the 
crrave  announcement  was  recently  pub- 
lished  in  the  New  York  dailies,  under 
suital)le  headlines,  that  the  well-known 
cooling  plant  in  the  New  York  Stock 
l':xchange  has  been  permanently  shut 
down.  While  the  direct  cause  was  not 
disclosed,  the  intimation  was  given 
that  the  system  did  not  preserve  the 
desired  degree  of  freshness  in  the  air, 
for  the  reports  stated  that  a  burst  of 
cheers  from  the  assembled  brokers 
greeted  the  opening  of  the  long-closed 
windows. 

The  abandonment  of  so  important  a 
plant,  presumably  through  no  fault  in 
its  design  or  operation,  appeared  to  be 
a  calamity  that  called  for  a  prompt  in- 


vestigation as  constitutnig.  if  true,  the 
most  staggering  setback  in  this  line 
that  the  engineering  profession  has  ex- 
])erienced  in  many  years  and  one  thnt 
might  have  a  serious  bearing  on  the 
development  of  standard  cooling  prac- 
tice. We  are  gratified,  however,  to  be 
able  to  state  that  the  shutdown,  so  far 
from  being  permanent,  was  quite  tem- 
jiorary,  being  due  to  the  rather  prosaic 
cause  of  the  city's  low  water  supply. 
The  recent  rains  have  entirely  reme- 
died this  difficulty  and  the  plant,  we 
are  informed,  is  again  in  full  and  suc- 
cessful operation,  to  the  un<loubted  re- 
lief of  an  anxious  profession  and  to 
the  confusion  of  all  carping  critics. 


ArERrS.\L  of  Ohio's  new 
building  code,  which  is  now  at 
han«l,  <liscloses  the  fact  that  the  code 
covers  the  ventilation,  not  only  of 
theatres  and  assembly  halls,  but  of 
school  buildings  and  other  institutions 
of  learning,  both  public  and  private. 
In  its  reciuirements  for  private  educa- 
tional institutions  the  code  goes  fur- 
ther than  any  of  the  present  statutes 
on  the  subject,  with,  possibly,  the 
single  exception  of  that  in  Massa- 
chusetts. There  the  law  for  private 
schools  applies  to  those  seating  ten  or 
more  persons  at  one  time,  but  no 
specified  amount  of  fresh  air  is  named, 
the  only  condition  being  that  the 
method  of  ventilation  shall  be  includ- 
ed in  the  plans  deposited  with  the  in- 
spector. It  would  thus  seem  that  for 
explicitness  the  Ohio  building  code, 
with  its  provision  for  six  changes  of 
air  per  hour  for  all  schools,  marks 
the  most  advanced  step  yet  taken  in 
the  way  of  compulsor>-  ventilation. 
The  sections  containing  the  heating 
and  ventilating  requirements  referred 
to  are  reproduced  in  this  issue. 
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Central  Station  Heating 

CV    BVROX    T.    GiFFORD 

6 — Management 

(Previous  articles  in  this  series:  "Pipe  Line  Losses  from  Radia- 
tion," April,  191 1 ;  "Rates,"  May,  191 1;  "'Ready  to  Serve'  or 
'Maximum  Demand'  Rate,"  June,  1911;  "Operation,"  July,  1911; 
"Pipe  Line   Losses  from   Friction,"  August,   191 1.) 

The  management  of  a  public  utility  requires  system  as 
well  as  a  lot  of  good  common  sense.  The  extent  of  the  sys- 
tem that  can  be  profitably  utilized  depends  a  lot  upon  the 
size  of  the  utility.  In  other  words,  an  elaborate  system 
would  be  decidedly  detriiuental  in  a  small  organization,  for 
there  would  not  be  sufficient  employees  to  handle  it  and 
keep  it  going,  to  say  nothing  of  keeping  the  plant  itself  go- 
ing. Any  system  is  liable  to  get  top  hca\v  if  too  elaborate 
and,  on  the  other  hand,  a  management  without  a  system  or 
plan  of  operation  is  an  absolute  failure. 

To  find  the  system  best  adapted  to  each  case  requires 
thought  and  study  and,  as  stated,  a  good  portion  of  com- 
mon sense. 

A  good  definition  for  the  word  system  as  used  by  pub- 
lic utility  managers  is  ''A  plan  of  management,"  a  general 
rule  or  set  of  rules  guides  the  management  of  a  property. 
The  plan,  or,  at  least,  each  one's  part  in  it,  should  be  in- 
delibly stamped  on  every  employee's  mind.  It  should  be 
easily  understood  and  made  plain  to  every  man  or  woman 
in  the  organization. 

It  has  been  said  that  in  unity  there  is  strength.  We  can- 
not have  unity  without  organization  and  we  cannot  have  an 
organization  without  a  system.  System  is  as  necessary  in  a 
public  utility  organization  as  laws  are  in  a  state.  Without 
laws  in  a  country  we  have  anarchy  and  without  system  in  a 
utility  management  we  have  failure.  We  have  reached  a 
point  in  public  utilities  where  every  manager  realizes  this 
point  so  that  little  can  be  said  to  strengthen  the  argument. 

In  adopting  a  system  there  are  a  few  general  points  to  be 
observed  and  kept  in  mind.  The  object  of  the  system  is  to 
develop  the  utility  to  the  best  possible  condition,  both  with 
respect  to  its  physical  condition  and  its  financial  condition. 

In  order  to  develop  and  maintain  a  good  physical  condi- 
tion it  requires  experience  and  careful  detail  management. 

To  develop  a  good  financial  condition  requires  sometimes 
more  than  human  effort  can  produce.  But  in  many  cases 
system  will  bring  the  desired  result,  provided,  of  course, 
that  it  is  a  possibility. 

A  central  heating  plant  has  three  general  features,  like 
anv  other  business : 
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I*"irst — We  must  manufacture  our  product,  heat,  as  cheap- 
ly as  possible. 

Second — We  must  transport  or  distribute  heat  economi- 
cally. 

Third — We  must  make  our  product  attractive. 

Our  field  is  limited  to  the  city  or  district  in  which  we  are 
doinj:^  l)usiness  and  we  arc  limited  to  this  field.  There  is  a 
definite  and  fixed  number  of  consumers  and  a  definite  and 
fixed  amount  of  business  to  be  ol)tained  ;  consequently,  one 
important  fact  presents  itself;  never  lose  a  consumer  if  you 
can  keep  him  by  reasonable  and  consistent  means. 

OwinjT  to  the  peculiar  attribute  called  human  nature  there 
are  some  people  who  cannot  be  satisfied  and  whom  ytni  can- 
not expect  to  keep  as  consumers,  even  if  you  are  able  to 
serve  them  orij.;[inally.  These  people  should  l)e  treated  nice- 
ly, but  forc^iven  and  forgotten  as  soon  as  possible. 

As  a  rule,  (piality  of  service  is  remembered  lonpf  after  the 
price  is  forp^otten.  so  every  means  to  ,i;i\e  the  best  service 
sht^uld  be  employed.  The  price  should  be  kept  as  low  as 
can  be  done  consistently  without  interferinjj;  with  the  pood 
service  necessary,  'i'he  comjictition  of  the  isolated  heatintj 
plant  is  always  sufficiently  stronjj;  to  j^revent  any  danp^er 
from  exorbitant  charijes.  If  a  man  can  heat  his  bnildintr 
for  $50.00  ])er  year,  it  is  difficult  to  ^ct  him  to  pay  you 
$100.00,  but  do  not  <nerlo()k  the  fact  that  you  heat  him 
perfectly  for  24  hmirs  while  he  has  l.een  heating  himself 
only  part  of  the  24  hour<.  Remember,  also,  that  after  vou 
ha\e  heated  him  perfectly  for  one  season  you  ha\e  a  life- 
long consumer. 

Xo\v  the  point  arises,  how  to  give  the  consumer  perfect 
service.  This  refpiires  statit>n  capacity,  pipe  line  cajiacity 
and  sufficient  radiation  capacity  in  the  consumer's  property 
to  give  him  sufficient  heat.  It  often  requires  that  attention 
be  given  to  the  condition  of  the  c<insumer's  buildings  to  see 
that  windows  are  ke])t  in  jiroper  rej>air.  that  bad  and  defec- 
tive construction  be  remedieil.  that  imnecessary  ventilating 
ducts,  such  as  chimneys,  are  closed  tight  and  that  wasteful 
methods  of  using  heat  be  stojiped.  This  should  be  done 
whether  the  heat  is  sold  on  a  flat  rate  <ir  meter  basis.  Of 
coiTse.  if  the  defect  lies  in  the  station  or  pipe  line,  it  is 
obligatory  on  the  jiart  of  the  utility  to  remedy  the  trouble  at 
once.  If  the  defec*  is  on  the  consumer's  premises  it  is  for 
the  consumer  to  fix.  but  the  utilitv  management  should 
guide  the  consumer  in  these  necessary  re]iairs  and  insist 
that  the  repairs  be  made  without  delay. 

If  the  consumer's  premises  are  in  proper  shape  and  proper 
repair  oxer  half  the  battle  is  won.  but  it  often  takes  tact 
and  untiring  efT<irts  to  bring  about  this  result.  There  are 
no  set  of  rules  that  can  be  set  down  to  guide  the  manage- 
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merit  in  this  task.  One  thingr  can  be  noted,  however,  that  if 
the  management  is  doino^  all  it  can  to  remedy  these  little 
troubles,  the  consumers,  if  proi)erly  handled,  will  ordinarily 
meet  it  half  way. 

Do  not  sug^g^est  a  repair  unless  you  know  it  will  be  help- 
ful to  the  cause.  If  you  do  you  will  lose  the  confidence  of 
the  consumers  and  nothino-  is  as  essential  as  the  consumer's 
confidence  in  the  management. 

General  rules  and  principles  for  pipe  line  troubles  and 
repairs  have  been  p;iven  under  "Pipe  Line  Operation." 

As  to  the  system  to  be  followed  in  the  heating^  station  so 
as  to  manufacture  heat  economically,  a  g^reat  deal  can  be 
said,  but  the  operation  of  a  heatings  station  is  so  similar  to 
the  operation  of  any  fuel-burninij  jdant  and  these  principles 
have  been  so  /generally  ex])()unded  that  it  is  considered  need- 
less to  ^o  into  them  in  detail  here. 

A  few  of  tlie  more  imi)ortant  points  will  be  mentioned  be- 
cause thcv  are  so  imi)ortant  and  because  they  should  be 
kept  in  mind. 

The  care  of  the  boilers  is  very  important.  The  manage- 
ment should  know  that  the  boilers  are  kept  clean  and  should 
have  a  record  kept  of  the  time  each  boiler  is  cleaned.  Do 
not  depend  on  the  record  to  know  that  they  are  clean,  but 
see  to  it  that  they  are  cleaned  both  inside  the  tubes  and  out- 
side. A  personal  examination  r)f  the  boilers  by  the  man- 
ager or  his  superintendent  is  often  aflvantageous.  especially 
to  prove  beyond  a  doubt  that  the  system  of  watching  this 
one  point  is  working. 

Xo  boiler  can  be  too  clean.  The  combustion  of  the  fuel 
is  also  very  important  and  a  system  can  be  adopted  that 
will  materially  advance  economical  operation.  Flue  gas 
analysis  is  essential  in  this  connection.  The  check  this  has 
on  the  firemen  is  far  reaching.  It  shows  what  economy  is 
obtained  and  allows  the  weak  points  to  be  discovered  and 
remedied.  The  ])r)int  to  be  watched  by  the  manager  is  that 
these  tests  are  made  regularly  and  a  record  kept  so  that 
they  may  be  referred  to  at  any  time.  It  is  often  advan- 
tageous to  work  out  a  system  of  credits  and  debits  which 
will  increase  or  decrease  the  fireman's  wages  in  proportion 
to  the  economy  he  develops.  In  a  heating  plant  so  great  a 
percentage  of  the  operating  expense  is  fuel  that  a  small 
leak  in  this  department  often  means  financial  failure. 

The  kind  of  coal  to  burn,  if  a  coal-burning  plant,  is  de- 
cidedly important  and  the  author's  experience  has  been  that 
an  operating  test  is  the  only  sure  method  of  ascertaining 
which  size  and  which  quality  of  coal  to  buy.  By  operating 
test  is  meant  a  test  that  takes  into  consideration  every  pos- 
sible phase  of  the  operating  condition,  such  as  cost  of  fuel 
per  looo  lbs.  of  steam,  or  i. 000,000  B.  T.  U.  generated  by 
the  boilers :  the  effect  on  the  grates  or  stokers ;  the  han- 
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dling  of  the  ash;  the  labor  handling  the  fires  with  the  coal, 
etc.  This  test  is  invaluable  to  the  manager  and  when  the 
best  grade  and  size  of  coal  are  known,  a  great  deal  of  trou- 
ble and  dissatisfaction  is  stopped. 

This  is  one  of  the  most  difficult  things  a  manager  has  to 
decide  and,  in  order  to  decide  it,  a  system  must  be  used  and 
used  eflfectively. 

In  order  to  determine  the  cost  to  generate  looo  lbs.  of 
steam  or  1,000,000  B.  T.  U.,  it  is  necessary,  of  course,  to 
measure  the  output  of  the  plant.  This  can  be  done  in  a 
steam  plant  by  measuring  the  boiler  feed  water  and  taking 
the  temperature  of  the  water  before  it  enters  the  heater,  or 
economizer,  or  l)y  meter  direct.  In  a  hot-water  i)lant  the 
amount  of  water  flowing  should  be  measured  and  the  tem- 
perature of  the  water,  both  flow  and  return,  should  be  re- 
corded. Recording  meters  and  thermometers  are  made  for 
this  purpose  and  are  very  reliable.  It  is  also  necessary  to 
keep  a  record  of  the  weight  of  coal  burned  and,  oftentimes, 
to  keep  a  record  of  the  ash  removed,  the  number  of  times 
the  boiler  needed  cleaning,  the  amount  of  time  consumed  in 
tiring,  cleaning  fires  and  removing  ashes.  In  this  way  the 
general  result  can  be  obtained  in  each  of  its  separate  parts 
and  for  each  different  grade  of  fuel. 

Tiie  same  system  can  be  adopted  in  handling  the  ma- 
chinery. A  record  should  be  kept  of  the  time  devoted  to  the 
repairs  and  maintenance  of  each  piece  of  machinery,  the 
amount  of  oil  used  and  the  cost  of  new  parts.  It  does  not 
take  much  of  the  fireman's  time  nor  mucli  of  the  engineer's 
time  to  kccj)  these  records  and  they  are  invaluable  to  the 
manager. 

The  manager  should  keep  posted  as  to  the  weather.  What 
the  weather  is  going  to  be  and  what  it  has  been.  It  is  im- 
portant to  know  if  a  cold  wave  is  expected  so  that  every 
part  of  the  plant  can  be  ready  for  it.  The  local  forecast 
furnishes  this  information  to  a  great  extent.  The  advantage 
io  be  gained  by  a  record  of  the  weather  (temperature,  wind 
and  humidity)  that  has  passed,  is  of  special  benefit  in  han- 
dling complaints  about  extremely  high  monthly  bills.  In 
this  connection  it  might  be  mentioned  that  a  real  live  man- 
ager soon  learns  the  hal)its  of  each  consumer  as  to  his 
economy  or  wastefulness  in  using  heat.  This  is  an  impor- 
tant point  and  one  that  should  be  studied  by  every  man- 
ager. 

Recording  gauges  and  thermometers  should  be  used  on 
ever}-  vital  part  of  the  system  so  that  the  manager  can 
have  a  check  on  the  operation  of  the  plant  at  all  times,  and 
in  that  way  can  decide  whether  a  complaint  as  to  insuf?icient 
heat  is  justified  or  not. 

The  maintenance  of  the  pipe  line  is  not  a  large  item  of  ex- 
pense at  any  time,  but  it  is  decidedlv  important.     If  a  leak 
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develops  it  can  cause  expensive  trouble  and  should  be  fixed 
at  the  earliest  possible  moment.  It  not  only  wastes  heat, 
but  it  has  an  exceptional  deteriorating  effect  on  the  pipe  and 
insulation.  Expansion  devices  should  be  inspected  regular- 
ly. Line  traps  and  meters  should  also  be  watched  and  kept 
clean. 

The  consumer's  equipment  should  be  examined  regularly. 
The  meters  and  traps  should  be  inspected  and  kept  in  good 
repair.  Do  not  wait  for  a  complaint  before  doing  this.  Do 
it  of  your  own  accord  as  it  will  win  you  a  lot  of  friends 
and  will  materially  reduce  the  number  of  complaints. 

One  of  the  greatest  sources  of  complaint  any  utility  can 
experience  is  that  caused  by  the  procrastination  of  its  em- 
ployees. If  you  have  a  complaint,  remedy  it  at  once  or,  at 
least,  attempt  to  remedy  it.  Do  not  try  to  mislead  your 
consumers.  Be  prompt  and  impress  it  upon  your  employees 
that  proscrastination  will  not  be  tolerated. 

New  Business  Department 

This  branch  of  central  heating  is  especially  important  in  a 
new  plant.  A  heating  plant  dcsigncfl  to  handle  200,000  sq. 
ft.  of  radiation  cannot  be  made  to  pay  with  a  small  load  con- 
nected;  for  that  reason  it  is  essential  to  load  the  plant  as 
soon  as  possible.  A  new  business  campaign  can  be  inaugu- 
rated that  will  pay  big.  Good,  catchy  advertisements  will 
help  and  so  will  a  personal  canvass  by  the  solicitors  and  the 
manager.  Each  particular  case  should  be  carefully  han- 
dled and  the  manager  can  afford  to  give  this  department  a 
large  share  of  his  time,  especially  after  the  plant  is  shut 
down  in  the  spring. 

Central  heating  is  very  attractive  and  after  a  consumer 
once  has  it  he  very  seldom  discontinues  it,  if  the  service  is 
properly  maintained.  One  satisfied  consumer  will  bring  you 
more,  so  do  not  be  afraid  to  refer  to  your  consumers  as  refer- 
ences. After  a  plant  has  been  in  operation  a  season  or  two, 
advertising  will  not  bring  large  results,  but  the  first  year  or 
so  it  helps  wonderfully  for  it  educates  the  public  to  see  what 
a  com.fort  and  pleasure  you  have  for  them. 

This  branch  of  the  business  has  been  given  a  great  deal 
of  thought  and  study  the  last  few  years,  and  the  results  ob- 
tained are  indeed  gratifying. 

The  development  of  new  business  in  central  heating  is 
more  or  less  limited  as  compared  with  electric  light  and 
power.  In  a  territory  such  as  a  central  heating  plant  would 
serve,  there  is  a  greater  volume  of  heating  business  than 
there  is  of  electric  business.  This  is  especially  true  of  the 
business  district  in  a  city  and  also  true  of  the  residence  sec- 
tion. There  are,  of  course,  sections  in  every  city  where  this 
is  not  the  case,  where  large  power  loads  are  developed. 
From  the  above  fact  the  electric  end  of  a  by-product  plant 
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should  extend  into  territory  beyond  the  heating  zone  or.  in 
other  words,  in  order  to  keep  the  two  loads  well  balanced  it 
is  often  necessary  to  put  a  great  deal  of  effort  in  the  new 
business  department  of  the  electric  plant  to  keep  ])ace  with 
the  heating  rec|uirements. 

Do  not  consider,  however,  that  the  heating  business  does 
not  need  attention  for  it  dties.  although  I  think  there  is  less 
trouble.  i)er  dollar  in\ested  and  i)er  dollar  earned  in  a  heat- 
ing jilant  than  any  utility  1  know  of.  if  the  property  has 
been  built  right  at  the  start. 

Another  ])oint  which  makes  the  new  heating  business  de- 
partment of  a  by-i)roduct  plant  necessary  is  the  fact  that  all 
electric  consumers  are  using  more  current  per  consumer 
than  they  used  to.  The  introduction  «if  fans,  irons,  wash- 
ing machines  and  the  like  are  de\cloping  the  electric  loads 
ra|)idly.  thus  allowing  metre  waste  steam  to  be  used  in  the 
heating  plant  and.  as  it  is  desirable  to  make  the  heating 
plant  earn  as  much  per  foot  (»f  pipe  line  as  possible,  it  is 
better  to  de\elo])  the  territory  already  served  than  tn  con- 
struct new  lines.  \\  hilc  our  field  is  more  or  less  limited  t(»  a 
given  territory,  a  wonderful  amount  of  business  can  be  de- 
veloped if  the  pr«»per  effort  is  made.  The  ditmestic  hot 
water  can  be  heated  by  the  central  statiim  ser\  ice  and  store 
windows  properly  heated  and  ventilated  will  be  free  from 
frost. 

There  are.  of  course,  no  bargains  to  be  ottered  the  con- 
sumer from  time  to  time  to  induce  new  consumers  to  con- 
nect to  the  ])lant.  but  the  comfort  to  be  derive<l  from  the 
service  is  an  inducement  sufficient  to  bring  a  large  volume  of 
business,  if  the  proper  effort  is  made  to  ac(|uaint  the  .people 
with  the  fact<.  What  can  we  imagine  more  delightful  than  a 
home  heated  e\  enlv  and  sufficiently  all  winter  from  the  time 
heat  is  needed  in  tlie  fall  until  it  is  not  needed  in  the  spring, 
with  a  supply  of  heat  that  heats  every  room  in  the  home  at 
any  time  of  tlay  or  night,  with  a  supplv  of  hot  water  for  bath 
inirposes  always  readv.  with  a  supply  of  heat  sufficient  to 
heat  any  fresh  air  needed  for  ventilation  and  all  this  without 
one  iota  of  trouble  or  annoyance  to  the  consumer?  Kven 
though  it  docs  cost  a  little  more  than  the  isolated  plant  per 
year,  which,  by  the  way.  is  not  always  the  case,  the  differ- 
ence in  cost  is  nothing  when  the  additional  comfort  is  taken 
into  account. 

In  this  article  the  author  has  tried  to  bring  out  a  few  of  the 
important  points  in  the  management  of  central  heating 
plants,  but,  afti'r  all  is  said  and  done,  a  lot  of  good  business 
judgment  will  do  more  to  attain  success  than  anything  else. 
A  central  heating  jilant  is  probably  as  easy  to  run  as  any 
utility.  If  any  operator  or  manager  gets  a  new  thought  or  a 
new  idea  fr(^m  this  article  its  mission  will  have  been  ac- 
complished. 
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Novel  Experiments  Being  Conducted  by 
the  Chicago  Ventilating  Commission 

In  an  espcciall}-  litted  schuolroum  of 
the  Chicago  Normal  School  some  ex- 
periments in  ventilation  are  being  con- 
ducted by  the  Chicago  Ventilating 
Commission  in  accordance  with  many 
of  the  ideas  advanced  by  Dr.  William 
A.  Evans,  until  recently  commissioner 
of   health    for   that    city. 

As  outlined  by  Samuel  R.  Lewis,  the 
commission  is  seeking  means  to  im- 
prove the  air  distribution,  botli  in  build- 
ings heated  by  direct  radiation  and  those 
mechanically    ventilated. 

■■\\'e  found."  >aid  Mr.  Lewis,  "that  we 
did  not  get  air  distribution  unless  the 
air  was  introduced  much  warmer  than 
with  ordinary  outlets  and  inlets.  In  or- 
der to  study  this  matter  we  have  taken 
a  standard  class  room  and  put  in  a 
false  floor  and  ceiling,  the  false  floor 
being  raised  up  i6  in.  from  the  floor. 
Under  every  desk  is  placed  a  3-in.  pipe. 
The  air  is  introduced  through  these 
openings,  numbering  about  fifty,  one  for 
each  occupant  of  the  room  and  is  taken 
out  through  four  openings  in  the  false 
ceiling  below  the  normal  flow  of  air  into 
the  room.  The  room  is  occupied  by 
adult    people. 

■'Hy  keeping  careful  record  of  the 
temperature  of  the  air  and  by  taking 
COj  samples  and  analyzing  them  as  well 
as  the  dust  by  means  of  special  ap- 
paratus provided  by  the  P.oard  of  Edu- 
cation, and  also  by  keeping  a  record 
of  the  health  of  the  occupants,  we  will 
have,  in  the  course  of  a  year  or  two. 
some  interesting  and  valuable  data.  I 
think  that  is  the  coming  way  to  venti- 
late a  room,  because  much  of  the  time 
it  is  necessary  to  introduce  the  air  at 
a  temperature  below  the  temperature  of 
the  room  itself.  The  usual  method  of 
bringing  the  air  in  at  the  top  and  tak- 
ing it  out  at  the  floor  does  not  work 
when  the  air  is  introduced  cooler  than 
the  air  in  the  room." 


Ventilation  and  Labor  Efficiency 
In  a  report  made  to  the  International 
Congress  on  Industrial  Diseases,  on  the 
health  of  men  working  underground, 
Dr.  Langlois.  of  Paris,  gives  some  in- 
teresting facts  relative  to  the  effect  on 
mine  workers  of  humiditv,  temperature 
and  air  circulation.  According  to  in- 
vestigations made  by  Dr.  Langlois  he 
found  at  Ronchamps  at  a  depth  of  about 
3,280  ft.,  with  the  humidity  such  that 
the  dry  bulb  showed  36.5°  C,  and  the 
wet  bulb  24.8°  C.  that  work  could  be 
carried  on,  but  that.'  when  the  humidity 
became  greater  even  with  a  lower  tem- 
perature, work  became  difficult.  He 
found  that  with  temperatures  above  25° 
on  the  wet  bulb,  the  ventilation  has  a 
marked  effect  on  the  workmen's  physi- 
cal condition  and  capacity  for  work.     In 


stagnant  air  at  the  temperature  of  25° 
(wet  bulb),  an  appreciable  illness  is  ex- 
perienced, which  passes  off  at  once  when 
the  ventilating  current  reaches  a  velocity 
of  2)-:i  ft.  per  second.  In  still  air  at  a 
temperature  of  30°  (wet  bulb)  marked 
illness  is  felt,  but  conditions  become 
supportable  when  the  velocity  of  the 
ventilating  current  reaches  6.6  ft.  per 
second. 

l->om  these  data  it  is  evident  that  at- 
tention to  ventilation  in  mines  is  an  im- 
portant factor  in  determining  the  labor 
efficiency  of  the  underground  workmen, 
especially  in  warm  moist  w-orkings.  Dr. 
Langlois'  found  that  a  workman  could 
do  more  work  in  a  temperature  below 
25°  (wet  bulb)  when  the  velocity  of  the 
ventilating  current  is  maintained  at  2 
to    16.5   ft.    per   second. 


Plan      for      Maintaining      Efficiency      of 
School    Heating    Apparatus 

.•\  plan  to  set  aside  a  "wear  and  tear" 
fund  for  the  renewal  or  remodeling  of 
heating  apparatus  in  school  buildings  is 
proposed  by  Charles  F.  Eveleth,  engi- 
neer in  charge,  Schoolhouse  Commis- 
sion of  Boston.  Mr.  Eveleth's  recon\- 
mendations  are  contained  in  the  newly- 
issued  annual  report  of  the  Boston 
Schoolhouse  Department.  In  his  report 
he  mentions  specific  instances  where 
the  replacement  of  worn-out  apparatus 
in  two  school  buildings  was  passed 
over  on  account  of  lack  of  money. 

This  situation,  he  says,  is  becoming 
more  serious  each  year.  Unless  some 
means  is  taken  to  secure  a  large  appro- 
priation for  this  purpose,  so  that  the 
department  can  keep  pace  with  the, 
necessary  renewals,  it  will  shortly  be 
brought  face  to  face  with  the  problem 
of  immediate  renewals  and  no  available 
money.  To  repair  a  worn-out  boiler  in 
mid-winter,  he  points  out,  is  not  only  a 
very  expensive  matter,  but  means  the 
closing  of  the  building  until  the  work 
is  completed  and  even  then  is  merely  a 
make-shift  to  tide  over  the  cold 
weather.  There  is  no  economy  in  at- 
tempting to  repack  old-fashioned  indi- 
rect radiators  during  the  summer  vaca- 
tion, when  it  is  extremely  likely  that 
they   will   leak   two  or  three  years   later. 

The  onlv  successful  solution  of  the 
nroblem,  in  the  opinion  of  Mr.  Eve- 
leth, is  to  set  aside  each  year  an 
amount  of  money  sufficient  to  take  care 
of  the  inevitable  wear  and  tear.  This 
means  not  only  the  replacement  of  the 
boilers,  but  also  a  gradual  remodeling 
of  the  older  system,  so  as  to  bring  them 
up  to  the  present  standards. 

There  are  a  large  number  of  build- 
ings in  Boston,  for  instance,  some  of 
them  heated  by  furnaces  and  others  by 
either  direct,  indirect  or  the  older  form 
of  gravity  indirect  steam  apparatus, 
which  can  be  kept  up  to  temperature  in 
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zero  weather  only  by  forcing.  When 
it  becomes  necessary  to  supply  the  ven- 
tilation of  the  present-day  requirements 
by  frequently  flushing  out  the  rooms 
with  outside  air,  the  apparatus  cannot 
fulfil  the  conditions  imposed  upon  it,  to 
the  discomfort  of  the  pupils  and  teach- 
ers. Insufficient  radiating  and  boiler 
surface,  small  piping,  often  buried  un- 
derground and  partially  choked  with 
scale  and  sediment,  and  wood  vent 
ducts,  restricted  in  area  and  discharging 
frequently  into  an  attic  space,  cannot 
be  expected  to  produce  satisfactory  re- 
sults. 

Only  the  lack  of  money  prevents  the 
Boston  Schoolhouse  Department  put- 
ting into  execution  a  plan  which  has 
been  carefully  prci)arcd  for  systemati- 
cally renewing  each  summer  the  sys- 
tems in  several  of  the  schools.  This 
arrangement  carrierl  on  for  a  series  of 
years  would  eventually  put  all  of  the 
apparatus  in  satisfactory  condition. 

At  the  close  of  his  report  Mr.  Eve- 
leth  refers  to  a  tentative  project  that 
has  been  prepared  for  a  central  heating 
plant  to  supply  a  number  of  Boston's 
school  buildings  which  are  now  sepa- 
rately heated.  It  is  proposed  to  make 
use  of  water  tube  boilers  of  ample  ca- 
pacity. With  such  a  building  nearly  at 
the  centre  of  distribution,  the  expense 
of  laying  steam  mains  to  supply  the 
various  buildings  would  be  a  minimum 
one.  The  plan  calls  for  the  complete 
remodeling  of  the  apparatus  in  two 
schools,  substituting  a  plenum  system 
of  heating  and  ventilation  in  place  of 
the  present   furnaces. 

The  report  states  that  for  a  large 
part  of  the  school  year  the  demand  for 
steam  to  supply  the  heating  apparatus 
would  be  in  excess  of  that  required  to 
operate  engines  for  furnishing  electric 
current  for  power  and  for  lighting  the 
entire  group  of  buildings.  With  a  mar- 
ket for  exhaust  steam  the  cost  of  pro- 
ducing electricity  would  be  brought  to 
the  minimum.  The  building  as  pro- 
posed is  of  sufficient  size  to  contain  di- 
rect connected  units  without  further  ex- 
tensions. 

The  following  are  some  of  the  more 
important   advantages   of  this   plan: 

1.  Freedom  from  fire  arising  either 
from  overheated  boilers  or  spontaneous 
ccmbiist'on  of  coal. 

2.  With  the  removal  of  the  old  type 
of  heating  apparatus  and  the  installa- 
tion of  a  modern  system  of  air  wash- 
ing and  humidification,  the  air  supplied 
to  the  class-rooms  would  be  thoroughly 
cleaned  and  purified,  and  in  addition 
there  would  be  an  excellent  opportunity 
afforded  for  a  very  thorough  study  of 
the  benefits  which  it  is  claimed  can  be 
derived  by  humidification.  There  is  no 
section  of  Boston  where  there  is  great- 
er need  for  pure  air  than  in  this  dis- 
trict. 


3.  Freedom  from  dust,  soot  and  dirt 
in  the  buildings  through  the  burning  of 
coal   and   the   removal   of  ashes. 

4.  It  will  be  possible  to  produce 
steam  with  greater  economy  in  a  cen- 
tralized plant  rather  than  in  several 
smaller  plants. 

5.  With  the  responsibility  for  the 
heating  apparatus  of  all  the  buildings 
centered  in  one  person,  there  will  be  a 
more  systematic  effort  to  keep  the  tem- 
perature and  air  conditions  in  the  vari- 
ous buildings  at  the  proper  point. 

6.  With  the  removal  of  the  boilers 
and  coal  storage  rooms  from  the  base- 
ments of  the  schools  there  will  be 
more  space  available  for  other  uses. 


Statistics  of   School   Building    Construc- 
tion 

.\n  interesting  table  giving  the  con- 
struction statistics  for  30  school  build- 
ings in  Boston,  erected  since  1902,  is  con- 
tained in  the  report  of  the  Schoolhouse 
Department  of  Boston  for  the  year  end- 
ing February  I,  iQii.  The  table  gives 
the  cost  of  the  buildings,  the  cubic  con- 
tents and  the  number  of  pupils.  An 
average  has  been  compiled  of  the  30  sets 
of  figures  with  the  following  results: 
The  average  cost  of  construction  per 
cubic  foot  of  space  is  22.8  cents.  The 
cost  of  the  building  contracts  averages 
83.7%  of  the  total  cost  of  the  building 
with  a  range  of  777o  to  86%.  The  cost 
of  the  heating  contracts  averages  9.5% 
of  the  total  cost  of  the  building  with 
limits  of  7  and  15%.  The  cost  of  the 
plumbing  contracts  averages  4.6%  and 
that  of  the  electrical  contracts  3.4%  of 
the  total  cost  of  the  building.  Three  of 
the  30  buildings  are  high  school  build- 
ings and  the  average  cost  of  building  of 
the  remaining  27  schools  is  per  pupil, 
$1/8.  The  cost  per  pupil  of  the  three 
high  school  buildings  is  $548.25,  $940.65 
and  $4Q5  TO  and  the  cubic  contents  of 
these  buildings  are  1,267,608,  1,392,848 
and  1,388.807  cu.  ft.,  respectively;  the 
number  of  pupils  accommodated  in  these 
three  buildings  is  540,  350  and  600,  re- 
spectively. 


New    Chicago    Contractors'    Association 

A  new  contractors'  association  has 
been  formed  in  Chicago  known  as  the 
Building  Construction  Employers'  As- 
sociation. This  body  has  been  organ- 
ized to  succeed  the  Chicago  Building 
Contractors'  Council.  In  addition  to  the 
usual  objects  sought  by  such  an  organ- 
ization the  new  body  of  contractors 
proposes,  wlien  one  trade  calls  a  strike, 
to  lock  out  every  workman  in  that  trade, 
regardless  of  where  he  is  employed  in 
the  city.  When  one  or  more  trades  go 
on  sympathetic  strike  on  any  particular 
building,  those  trades  are  to  be  locked 
out   on    all   buildings. 
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Annual    Convention    of    National    Asso- 
ciation of   Sheet   Metal   Contractors 

Important  actions  taken  by  the  Na- 
tional Sheet  Metal  Contractors'  Asso- 
ciation, at  its  recent  convention  in  Oma- 
ha, Neb.,  included  the  adoption  of  the 
Federal  Furnace  League  plan  for  rating 
warm-air  furnaces  on  the  heat  unit  basis 
instead  of  the  cubic  feet  basis.  Follow- 
ing the  reading  of  a  report  to  this  effect 
by  W.  R.  Taylor,  chairman  of  the  com- 
rnittee  on  warm-air  furnaces,  the  fol- 
lowing resolution,  which  was  attached  to 
the  report,  was  unanimously  adopted: 

Whereas:  we  believe  the  present 
method  of  rating  furnaces  to  be  inac- 
curate and  unreliable,  and  that  furnaces 
should  be  tested  and  rated  according  to 
an  adopted  standard  method;  and 

Whereas:  there  is  in  existence  no 
standard,  accurate  rule  for  computing 
the  heat  requirements  of  a  building,  nor 
for  the  guidance  of  furnace  dealers  in 
the  planning  and  installation  of  warm- 
air  heating  plants;  and 

Whereas:  the  Federal  Furnace  League, 
which  is  the  only  national  organization 
of  furnace  manufacturers  doing  anything 
for  the  benefit  of  the  dealer  and  for  the 
perpetuity  and  upbuilding  of  the  warm- 
air  furnace  business,  and  through  it  the 
only  hope  furnace  dealers  have  of  rem- 
edying the  present  existing  deplorable 
conditions,  and  is  now  preparing,  in  con- 
sultation with  the  furnace  committee  of 
the  National  Association  of  Sheet  Metal 
Contractors,  a  textbook  embodying  a  set 
of  standard  authoritative  rules  for  the 
guidance  of  dealers  in  the  installation  of 
furnaces,  and  is  also  testing  and  rating 
the  furnaces  of  its  members  and  assign- 
ing correct  guaranteed  capacity  ratings 
to  said  furnaces;  and 

Whereas:  we  believe  it  is  strongly  to 
the  interest  of  our  members  in  the  fur- 
nace business  that  furnaces  be  accurately 
tested  and  rated  under  a  standard,  uni- 
form method,  and  that  said  members  be 
furnished  with  authoritative  rules  for  the 
installation  of  furnaces;  Therefore,  be  it 
Resolved,  That  the  National  Associa- 
tion of  Sheet  Metal  Contractors  approve 
this  work  the  Federal  Furnace  League  is 
doing,  and  request  its  members  who  pur- 
chase furnaces  from  manufacturers  who 
are  not  members  of  the  league  to  write 
or  take  up  this  subject  with  said  manu- 
facturers and  request  them  to  join  the 
said  league,  that  we  may,  through  said 
manufacturers,  enjoy  the  benefits  and 
advantages  to  be  derived  therefrom. 

The  association  reaffirmed  its  stand 
for  the  open  shop  and  for  no  restriction 
of  apprenticeship  by  voting  down  a  reso- 
lution in  favor  of  eliminating  these  prin- 
ciples. 

St.  Louis  was  chosen  for  the  1912  con- 
vention which  will  be  held  during  the 
second  week  in  June. 


The  following  officers  were  elected  for 
the  ensuing  year: 

President,  John  H.  Hussie,  Omaha, 
Neb.;  first  vice-president,  H.  B.  Mc- 
Grath,  Cleveland,  O.;  second  vice-presi- 
dent, John  Bogenberger,  Milwaukee; 
third  vice-president,  Julius  Gerrock,  St. 
Louis;  fourth  vice-president,  F.  J.  Hoer- 
sting,  Dayton,  O.;  treasurer,  W.  A.  Fin- 
gles,  Baltimore;  secretary,  Edwin  L. 
Seabrook,  Philadelphia;  trustees,  H.  W. 
Michael.  Denver;  T.  P.  Walsh,  San  An- 
tonio; Walter  Wimmer,  St.  Louis. 


First  Annual  Meeting  of  Institute  of 
Operating  Engineers 

A  programme  of  ambitious  scope 
marked  the  first  annual  meeting  of  the 
Institute  of  Operating  Engineers,  which 
was  held  in  the  Engineering  Societies 
Building,  New  York,  September  1-3,  last. 
A  portion  of  two  sessions  was  devoted 
to  the  reading  of  technical  papers,  the 
subjects  including  "Temperature  Changes 
and  Heat  Transmission,"  by  Vernon  L. 
Rupp,  Chief  Engineer  Williamson  Trade 
School;  "A  Boiler  Room  Analysis  of 
Coal,"  by  J.  P.  Fleming.  Chairman  J.  T. 
Waters  Branch;  "Cooling  Towers  vs. 
Steam  Pumps,"  by  Henry  W.  Geare, 
Chief  Engineer  Peter  Dodger's  Brewery. 

.\t  another  session  a  paper  was  read 
by  James  A.  Pratt,  director  of  the  Wil- 
liamson Trade  School,  on  "A  Method  of 
Teaching    Operating    Engineering." 

The  branch  of  the  institute  located  in 
Chicago  is  known  as  the  T.  J.  Waters 
Branch  No.  i.  District  No.  5,  being 
named  after  the  late  Thomas  J.  Waters, 
engineer  for  the  Chicago  Board  of  Edu- 
cation. 


A  New  Book  for  Ventilating  Engineers 

Under  the  heading.  "Flow  in  Pipes." 
written  in  German  by  V.  Blaess,  D. 
Eng..  the  author  takes  up  a  thorough 
investigation  of  flow  of  liquids  in  pipes, 
particularly  that  of  air  of  ordinary  at- 
mospheric conditions  under  low  pres- 
sure, as  applied  to  ventilation. 

As  a  basis  for  his  investigations  the 
author  introduces  a  new  forrn  of  what 
is  known  as  "equivalent  orifice."  his 
equivalent  orifice  being  an  ideal  one, 
which  would  discharge,  without  form- 
ing "vena  contracta,"  exactly  the_  same 
quantity  of.  say.  air  as  does  a  pipe  of 
given  length. 

There  exists  an  "equivalent  orifice" 
for  each  of  the  three  elements  of  re- 
sistance to  flow  in  pipe;  first,  when 
friction  only  is  taken  in  consideration; 
second,  considering  elbows  only  (these 
being  taken  as  equivalent  to  a  certain 
number  of  feet  of  straight  pipe),  and. 
third,  considering  the  resistance  due  to 
"vena  contracta"  (entrance  to  the  pipe, 
end  of  it  and,  generally  speaking,  any 
changes    of    the    pine    shape.      However 
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complicated  the  piping  or  duct  system 
may  be,  it  always  can  be  subdivided 
into  these  three  elements  as  to  resist- 
ance, and  equivalent  orifices  can  be 
found  correspondingly.  Using  a  very 
simple  way  of  "geometrical"  addition 
similar  to  that  which,  in  mechanics,  is 
known  as  parallelogram  of  forces,  the 
author  figures  out  a  resultine  e(|uiva- 
lent  orifice  for  the  whole  piping,  which 
would  discharge  exactly  the  same  quan- 
tity  of  air  as   the  piping  itself  does. 

However  simple  this  way  of  figuring 
tiie  resulting  equivalent  orifice  is,  still 
it     requires     considerable     time     and     in 


by  the  author  in  the  most  careful  way 
and  also  figured  on  the  basis  of  equiv- 
alent orifice.  I'inal  results  are  marked 
on  the  corresponding  branches  in  the 
scheme.  The  reader  will  kindly  notice 
that  the  branch  III,  though  bemg  con- 
siderably longer  than  the  branch  IV, 
carries  more  air  than  the  latter.  At 
first  glance  it   would   seem  vice   versa. 

Investigating  a  piping  under  suction, 
the  author  pays  considerable  attention 
to  what  is  known  as  injector-like  action 
of  the  streams  of  air  with  high  velocity 
upon  those  with  low  velocity.  Under 
certain   conditions,   he   states,   the   vcloc- 
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SCHEME   ILLUSTRATING   PRINCIPLE  OF   EQUIVALENT  ORIFICE 
FOR  DETERMINING   FLOW  OF  LIQUIDS  IN  PIPES 
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order  to  save  this,  the  author  Jises,  as  a 
help,  graphical  methods  in  a  separate 
volume  of  diagrams,  which  enable  him, 
at  the  least  ex|)enditure  of  time,  to  find 
the  final  e(|uivalent  orifice  for  any  pip- 
ing or  duct  system. 

The  author  derives  the  following  ex- 
tremely simple   formula: 

Q 

A  = — 

A  =  equivalent  orifice  in   stpiare   feet. 
Q  =  quantity   of   air   discharged   in   cubic 

feet    per   minute. 
C  =:  constant. 
H  =  total    pressure    in    inches    of    water 

necessarj-    to    push    Q    cubic    feet 

through  pipes. 
Quantity  of  air  is  usually  fixed  be- 
forehand; efjuivalent  orifice  can  easily 
be  found  from  the  volume  of  diagrams. 
Q  and  A  being  thus  known,  H  can  he 
figured  out  from  the  formula.  If  a  fan 
is  attached  to  the  piping,  H  will  repre- 
sent the  total  pressure  to  be  produced 
by  the  fan;  with  both  H  and  Q  given, 
it  is  a  simple  tiling  to  select  the  fan. 
This  procedure  can  particularly  be  ap- 
plied to  multivane  type  of  fans,  which, 
it  is  known,  can  be  properly  selected 
only  when  the  pressure  and  capacity 
are  known. 

The  conception  of  equivalent  orifice 
greatly  helps  in  understanding  a  good 
many  intricate  events  of  flow  in  pipes, 
which,  at  first  elance,  would  seem  to 
be  paradoxical,  if  not  impossible.  The 
following  example  may  serve  as  a 
striking  illustration  of  what  has  been 
said.  A  piping,  represented  by  the 
scheme  above,  was   several   times   tested 


itv  in  "ome  branches  may  become  con- 
siderably higher  than  in  the  main  duct 
l)ehiiul  tliose  branches;  the  stream,  hav- 
ing higher  velocity,  acts  like  an  injector 
upon  that  of  lower  velocity,  thus  acting 
in  a  way  of  increasing  the  suction  in 
that  part  of  the  main  duct.  This  in- 
crease of  suction  is  sometimes  as  high 
as  20'^r  more  than  the  suction  measured 
immediately  at  the  entrance  into  the 
fan. 

Tile  last  two  chapters  of  the  book 
are  devoted  to  the  theory  of  fans  and 
measurements  of  pressure  and  velocity 
in  ducts  in  accordance  with  the  newest 
scientific   methods. 

The  book  is  apparently  written  by 
a  man  of  practice,  by  the  way  it 
treats  the  different  problems  which  a 
ventilating  engineer  encounters  in  his 
every-day  practice,  and  no  doubt  would 
prove  of  great  interest  and  value  to 
anybody  who  is  desirous  of  working 
himself  as  deeply  into  problems  of 
transporting  air  by  means  of  fans  and 
ducts  as  modern   science   permits. 

The  book,  which,  as  stated,  is  in  Ger- 
man, has  only  recently  appeared  and 
can  be  had  from  the  publisher.  R.  Old- 
enbourg,    Munich    and    Berlin,    Germany. 


Building  for  Profit,  embracing  prin- 
ciples governing  the  economic  improve- 
ment of  real  estate,  which  was  recently 
published,  has  already  reached  its  second 
edition.  This  wrirk  is  from  the  pen  of 
Reginald  Pelham  Bolton,  who  is  presi- 
dent of  The  .American  Society  of  Heat- 
ing and  Ventilating  Engineers.  The  sub- 
ject matter  has  special  interest  for  the 
architect,    the    engineer    and    the    public 
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generally,  as  it  presents  much  new  ma- 
terial relating  to  the  subjects  of  increase 
and  depreciation  in  values  of  land  and 
buildings,  the  bearing  of  taxation  on 
values  and  rentals,  the  relative  costs  and 
values  of  buildings  and  land,  the  diffi- 
culty of  limitation  of  heights  of  build- 
ings, the  costs  of  operation  compared 
with  rentals  in  office,  loft  and  apartment 
buildings,  and  detailed  methods  and  facts 
relating  to  depreciation  of  macliinery. 
The  book  is  liberally  illustrated  with  dia- 
grams, tabulations  and  photographic 
views.  Published  by  the  De  Vinne 
Press,  New  York.  Pp.  124.  Size  8x11  in. 
Price,  $2.00. 


Current  Heating  and  Ventilating  Litera- 
ture 
Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
un  the  subject  of  heating  and  z'entilation 
that  haze  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti- 
lating Magazine  on  receipt  of  the  stated 
price. 

BLOWERS 

Application  of  Gas  Engines  to  the 
Driving  of  Hlowers.  Tllustrato  and  de- 
scribes an  arrangement  of  internal-com- 
bustion engine  coupled  to  turbine-type 
blower.  1200  w.  Mech  Engr— June  2, 
lyii.     40C. 

HUT   IILAST   SYSTEMS 

Some  Problems  in  the  Heating  and 
Ventilating  of  Factory  Buildings.  Am 
Arch.— June  14.  1911.  4  figs.  1000  w. 
Describes  hot-blast  systems  in  two  fac- 
tories.   80c. 

STEAM     heating 

Some  Points  Involving  Mechanism  and 
Advantages  of  Vacuum  Steam  Heating. 
J.  \V.  Hook.  El  Rev  &  \V  Elecn.— June 
17,   iqil.     2900  w.  20c. 
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The  "Purifier"  Vacuum  Cleaner 
A  unique  type  of  vacuum  cleaner,  built 
on  the  principle  of  the  White  steamer 
for  automobiles,  has  recently  been  placed 
on  the  market  by  the  Sanitary  Vacuum 
Cleaning  and  Power  Co.,  of  Brooklyn, 
N.  Y.  It  is  a  stationary  cleaner  in- 
stalled in  the  cellar  and  operated  by 
gas.  It  can  be  placed  in  any  house 
piped  for  water  and  gas.  This  machine 
consists  of  a  number  of  hollow  cast- 
iron  sections  fastened  together  by  an 
ingenious  system  of  small  riser  tubes. 
Passing   up   between    these    sections    are 


two  pipes,  one  a  water  pipe  connectmg 
at  the  top  with  the  uppermost  section, 
the  other  a  vacuum  pipe,  the  open  end 
of  which  is  about  an  inch  above  the 
upper  cross  section.  Connected  with 
the  lowest  cross-section  is  a  small  ejec- 


VACUUM 
STAND 

DIPE 
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WATER 
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THE  PURIFIER  VACUUM  CLEANER.   A  STA- 
TIONARY MACHINE  OPERATED  BY  GAS 

tor,  which  in  turn  connects  with  the 
vacuum  pipe.  At  its  lower  end  the 
vacuum  pipe  passes  from  the  machine 
and  connects  with  a  standpipe.  running 
from  the  upper  floors  of  the  house  to 
the  machine  in  the  cellar.  The  water 
pipe  passes  out  from  the  bottom  of  the 
machine  to  a  connection  with  the  house 
water  pipes,  the  supply  of  water  being 
regulated  by  a  needle  valve.  Under  the 
castings  and  forming  the  base  of  the 
machine  is  a  cast-iron  circular  fire  box 
into  which  the  gas  is  admitted.  In 
front  of  this,  and  separated  from  it  by 
a  short  distance,  is  the  pipe  running 
from  the  house  gas  connections,  with 
the  necessary  valves.  The  gas  jumps 
across  this  opening,  drawing  air  in  with 
it,  and  ignites  within  the  circular  cham- 
ber, the  flame  passing  up  between  and 
around  the  cross  sections,  the  vacuum 
and  water  pipes  and  then  out  over  the 
top  section  into  the  chimney.  Surround- 
ing the  sections  is  a  cover  of  asbestos. 
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and  another  of  sheet-iron.  The  whole 
machine  is  ii  in.  x  22  in.  in  size  and 
weighs  about  125  lbs. 

In  its  operation  the  gas  is  first  lighted 
and  the  machine  allowed  to  get  thor- 
oughly hot.  Then  the  needle  valve  on 
the  water  pipe  is  opened  and  the  water 
admitted.      It    passes    to   the   top    of   the 


THK  I'LRiriKR  VACLLM  CLKANKR  USKO  AS 
A   POWER  GENKRATOR 

machine,  enters  the  upper  section  and 
begins  to  flow  downward,  circulating 
through  the  sections  and  forming  into 
steam.  Tiiis  steam,  in  turn,  becomes 
dry  and  highly  superheated,  and  thence 
passes  through  the  ejector  into  the 
vacuum  pipe,  being  discharged  upward 
into  the  chimney,  an  always  open  safety 
valve  preventing  the  possibility  of  any 
explosion.  The  discharpe  of  the  steam 
in  this  manner  draws  all  the  air  out  of 
the  vacuum  standpipe,  creating  a  vac- 
uum as  high  as  15  or  17  in.,  depending 
on  the  steam  and  water  pressure;  but 
this  vacuum  can  be  lowered  to  8  or  10 
in.  and  a  greater  volume  of  displace- 
ment provided,  if  desired.  The  dis- 
charge of  steam  being  steady,  the  ex- 
haust of  air  from  the  vacuum  pipe  is 
also  steady  and  a  strong  continuous 
suction  is  created,  which  gives  a  high 
cleaning  power  to  the  machine.  The 
dirt  taken  up  by  the  cleaning  tools 
passes  through  the  heated  part  of  the 
tube  in  the  machine,  through  the  super- 
heated steam  and  at  the  top  through  the 
burning  gas.  Everything  which  will 
burn  is  consumed  and  the  non-consum- 
able rnaterial  (such  as  grains  of  sand, 
etc.)  is  discharged  through  the  chim- 
ney. 


In  its  operation  this  machine-  con- 
surnes  about  100  cu.  ft.  of  gas  per  hour. 
It  is  not  intended,  however,  merely  for 
a  vacuum  cleaner,  as  it  can  be  used  as 
a  power  machine  also,  operating  a  small 
motor,  and  at  the  same  time  creating 
and  maintaining  a  vacuum  of  from  5  to 
8  in.  The  company,  at  its  demonstrat- 
ing rooms  in  Brooklyn  has  a  1/2  H.  P. 
engine,  run  by  one  of  its  machines, 
which  is  also  creating  7  in.  of  vacuum 
at  the  same  time.  It  can  be  applied 
also  to  heating  purposes.  Owine  to  the 
fact  that  the  water  and  steam  pressures 
aut'iniatically  regulate  each  other,  thus 
insuring  safety,  and  the  further  fact 
that  it  is  practically  as  simple  to  op- 
erate as  the  gas  range,  its  use  requires 
neither  license  nor  the  emnloyment  of 
skilled   mechanic- 


The    Krause    Dust   Collector   and    Filter 

The  accompanying  illustrations  sliow 
the  construction  of  a  new  type  of  dust 
collector,  or  air  filter,  designed  espe- 
cially for  removing  finely  suspended 
(lust  resulting  from  the  manufacture  of 
refined  sugar,  coffee,  >.|)ices,  drugs, 
chemicals,  etc. 

It  may  also  be  used  for  the  filtration 
of  flue  and  other  gases  containing  valu- 
.tble  by-products,  as  well  as  for  the 
purification  of  air  in  public  and  private 
buildings  for  the  purposes  of  ventila- 
tion, heating,  cooling,  etc.  The  pat- 
entee of  the  device  is  A.  K.  Krause, 
.■?4S  Fairmount  avenue,  Jersey  City, 
N'.'  J. 

The  filter  is  notable  for  having  an 
unusuallj'  large  amount  of  cfTective  fil- 
tering surface  attainaMc.  also  for  the 
ease  with  which  the  filtering  surfaces 
may  be  cleaned  and  automatically  kept 
in   cflFective  and   proper   condition. 
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ARRANGEMENT  OF  WIRE  SCREEN.  KRAUSE 
DUST  COLLECTOR 
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brating,  or  knocking  arrangement  is 
provided  on  top  of  the  apparatus,  as 
shown,  actuated  by  a  worm  gear,  which 
is  regulated  to  give  a  knock  at  regular 
intervals  so  as  to  shake  the  dust  from 
the    filtering    surfaces    and    to    permit    it 


CROSS  RFXTIOX  THROUGH  SCREENS. 
KRAUSE   DL"ST  COLLECTOR 

The  air  passing  tiirough  the  filter 
may  either  be  forced  by  means  of  a 
pressure  blower  connected  to  the  in- 
let F,  or  it  may  be  drawn  through  by 
means  of  a  suction  fan  connected  to 
the  outlet  G.  The  dust  collector  shown 
in  the  illustrations  contains  50  filtering 
screens  which  arc  made  of  four-mesh 
No.  20  galvanized  wire,  corrugated  with 
^-in.  corrugations  and  framed  all 
around  with  Xo.  12  galvanized  wire, 
sleeve  jointed,  the  meshes  of  the  wire 
being  bent  around  the  frame  as  shown 
in  the  detail.  Covering  the  entire  body 
of  each  screen  is  a  layer  of  cheesecloth, 
flannelette  or  other  suitable  air  or  gas- 
filtering  fabric,  sewed  close  to  the 
edges  of  the  screen  and  glued  fast  to 
the  collars. 

Each  screen  is  4  ft.  x  6  ft.  and  con- 
tains 42.72  sq.  ft.  of  effective  filtering 
surface,  thus  making  for  the  entire  50 
screens  a  total  filtering  surface  of  2136 
sq.  ft.  within  a  floor  space  of  3  ft.  4  in. 
X  S  ft. 

In  order  to  keep  the  filtering  sur- 
faces   up    to    their    full    efficiency,    a    vi- 


FULL  SIZE  SECTION  AT  A-B  AND  C  THROUGH 

WASHERS    AND    SCREENS,    KRAUSE 

DUST  COLLECTOR 


to  fall  below  into  the  hopper  C,  from 
whence  it  may  be  removed  from  time 
to  time  through  the  outlet   E. 
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An  Improved  Type  of  Small  Steam  En- 
gine 
With  the  rapid  growth   and  popularity 
of    the    gas    engine    the    impression    has 


THIi:   AC  ML  Si  LAM    LNC.INE 


becomc  quite  general  that  tlic  small 
steam  engine  is  no  longer  an  important 
factor  in  engineering   fields. 

This  impression  is  hard)}-  justified,  ac- 
cording to  the  experience  of  one  of  the 
large  manufacturers  of  small  steam  en- 
gines in  this  country.  This  firm  states 
that  the  mechanical  stoker  and  similar 
advances  in  steam  engineering  have 
made  the  small  steam  engine  indispens- 
able and  more  essential  than  before, 
lliis  is  said  to  be  particularly  true  in 
plants  where  steam  is  a  source  of  power, 
for  in  such  plants  the  small  steam  en- 
gine proves  an  auxiliary  which  is  very 
hard  to  equal  both  from  the  standpoint 
of  economy  and   efficiency. 

The  Acme  engine,  formerly  manu- 
i.ictured  by  the  Rnchcster  Machine  Tool 
Works,  Rochester,  N.  V..  and  n<iw  by 
the  Sterling  Machine  Co.,  Norwich, 
Conn.,  is  a  well-known  type,  having 
been  manufactured  for  the  past  twenty 
years  and  improve<l  fmm  time  to  time 
to  meet  the  demands  of  the  day  for  a 
ruggeil,   sim|)Ie  and   ccononiical   unit. 

The  manufacturers  have  recently  add- 
ed some  interesting  features  to  tills  en- 
gine, which  is  of  the  vertical,  j-cylinder, 
single-acting  enclosed  type,  with  a  bal- 
anced rocking  valve  and  are  splash 
lubricated.  The  engines  are  built  in 
tiircc  scries  of  sizes,  the  small  series 
being  2'^   in.,  .^  in.  .^5-if>  in.  and  3'/l'  in. 


CROSS-SECTION  VIEW  OF  THE  ACME  ENGINE 
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stroke.  These  small  engines  are  identi- 
cal in  external  appearance.  The  middle 
series  is  3  5-i6  in.,  4  in.,  49-16  in.,  5  in. 
.\  5  in.  stroke  These  tour  sizes  are  also 
identical  in  external  appearance  and 
practically  of  the  same  weight.  The 
large  series  of  three  engines  is  5  in., 
6  in.  and  7  in.  x  7  in.  being  also  of  the 
same  external  size  and  general  appear- 
ance. This  range  of  sizes  covers  all  the 
applications  to  which  these  engines  are 
especially  adapted.  Because  of  the  sim- 
plicity of  construction,  the  type  of  valve 
which  adjusts  itself  to  wear,  the  large 
hearing  surfaces  which  are  well  lubri- 
cated at  all  times  by  a  splash  of  oil, 
they  arc  especially  well  suited  for  direct 
connection  to  small  gear  driven  pumps, 
any  variety  of  belt  or  direct-driven 
pumping  machinery  for  contractors  or 
irrigation  purposes  and  for  small  plants 
such  as  laundries,  creameries,  etc.,  and 
they  have  been  adai)ted  in  a  number  of 
in>tances  to  marine  service  such  as 
lighting,  driving  ammonia  compressors, 
\entilating  fans,  etc 


A    New    Vacuum     Heating    System    Air 
Exhauster 

.•\  uni(|ue  device  for  creating  and  auto- 
matically maintaining  a  vacuum  on  a 
steam-heating  system  is  known  as  the 
Le<inhard  automatic  water-driven  air  ex- 
hauster. It  is  made  and  sold  by  Fred- 
erick Leonhard,  536  Kast  123d  street, 
Cleveland,  O.  The  device  is  designed 
for  use  in  connection  with  Paul  auto- 
matic air  valves  on  the  radiators,  the 
operation  being  similar  to  that  of  the 
Paul  vacuum  svstem.     The   Leonhard  air 
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LEONHARD    AUTOMATIC    WATER-DRIVEN 
AIR  EXHAUSTER 


TYPICAL    INSTALLATION    OF    ORAVITY    RE- 
TURN   STEAM    HEATIXG    PLANT,    WITH 
LEONHARD   VACUU.M  SVSTEM 

exhauster  is  made  entirely  of  metal,  with 
copper  and  bronze  diai)hragms,  the  cen- 
tral m<jvement  of  which  is   1/32  in. 

City  water  is  used  to  operate  the  device. 
The  water  pressure  enters  at  A  and 
raises  a  differential  plunger  within  the 
plunger  casing  or  cylinder,  allowing  full 
water  pressure  to  pass  through  a  ^-in. 
orifice  or  jet  in  ejector  B,  thus  drawing 
the  air  out  of  the  air  lines  through  check 
valve  C  and  discharging  "air  and  water 
to  the  sewer  through  check  valve  D  and 
-cal  H.  Opposite  the  inlet  A  to  the 
plunger  casing  or  cylinder  is  a  nipple  to 
which  screws  the  diaphragm  bowl  F. 
Through  the  center  of  diaphragm  bowl 
F  passes  spindle  G,  which  scats  directly 
on  a  very  small  by-pass  or  relief  port 
near  the  top  of  plunger  cylinder.  The 
spring  on  diaphragm  spindle  G  keeps 
the  spindle  away  from  the  seat  1/32  in., 
allowing  the  water  that  seeps  past  the 
plunger  to  by-pass  through  the  YH-'m. 
pipe  H,.and  thus  prevent  pressure  from 
forming  on  top  of  the  differential  plun- 
ger. Between  the  spindle  G  are  locked 
tvyo  metal  diaphragms,  one  at  the  top  of 
diaphragm  bowl  and  one  at  the  bottom, 
thus  forming  a  vacuum  chamber  from 
which  the  air  is  drawn  through  ^-in 
pipe  I.  Therefore,  if  the  spring  or  dia- 
phragm spindle  G  is  set  so  that  4  in.  of 
vacuum  will  draw  the  diaphragm  in 
(dish  it)  1/32  in.,  the  spindle  G  will  seat 
on  the  by-pass  port,  permitting  pres- 
sure to  form  on  top  of  the  differential 
plunger,  which  suddenly  brings  the  plun- 
ger  down    on    its    seat,    shutting    off   the 
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water  from  the  ejector  suddenly.  On 
the  other  hand,  when  the  vacuum  falls 
to  3  in.,  the  spring  draws  the  spindle  G 
from  the  by-pass  port,  relieving  the 
pressure  from  the  top  of  the  cylinder 
and  permitting  the  plunger  to  raise  sud- 
denly and  open  full  the  water  passage  to 
ejector  B. 

For  creating  a  vacuum  where  high 
pressure  steam  is  available,  a  steam- 
driven  air  exhauster  is  furnished. 


The  Wonder  Boiler 


A  new  type  of  boiler,  the  invention  of 
George    P.    Campbell,    740    Brandywine 
avenue,    Schenectady,    N.    Y.,    is    notable 
for     having     three     water     lines,     three 
steaming      surfaces      and      three      steam 
domes.     The  inventor  advises  us  that  he 
has   a   boiler  of  this   type   in    use   in   his 
own    residence,   a   two-flat   house,    which 
heats  both  flats.     It 
is  made  of  steel  set 
up  in  brick.     .\  rec- 
ord made  of  its  op- 
eration on    February 
16,  191 1,  showed  that 
with       the       outside 
temperature     5°     F. 
below  zero,  the  tem- 
perature at  6.30  a.  m. 
in  the  second  or  up- 
per flat  was  73°,  the 
heater     having     had 
no     coal      since      10 
o'clock  the  night  be- 
fore.   This  was  witli- 
out    the    aid    of    the 
kitchen     range.       At 
the    same    time    tlu' 
temperature     in     the 
smoke     pipe     was 
148°.      By    reference 
to  the  illustration,  it 
will    be    noted    that 
the  pipe  line  C  con- 
nects  all    three   boil- 
ers     together      and 
makes  a  steam   pas- 
sage   to    radiator    R. 
After  steam   is   con- 
densed  in  radiator  R. 
it  passes  to  the  coil 
G,  then  to  the  upper 
boiler     where     it     is 
reiieatcd.      Then    it    flows    through    pipe 
W   to    the    middle    boikr   and    linally    to 
the  bottom  boiler  througii  pipe  \V.     The 
hot    gases    and    the    water    pass    through 
the    boiler    in    opposite    directions,    thus 
bringing    the    coldest    water    in    contact 
with   the  cooler   gases.     The   radiator   R 
is    a    hot-water    system    attached    to    the 
water   line    P   to    remove    the   heat   from 
the  condensed  steam  before  it  returns  to 
the  boiler.     L  is  a  damper  for  use  in  the 
event  that  increased  draft  is  required,  as 
it    makes    a    direct    connection    with    the 
smoke  pipe. 


Lagonda  Automatic  Cut-Off  Valve, 
made  by  the  Lagc^nda  Mfg.  Co.,  Spring- 
field, O.,  is  the  only  valve  which  has  been 
admitted,  up-to-date,  to  the  Museum  of 
Safety  Devices,  which  is  maintained  in 
the  Fngineering  Societies  Building,  39 
West  39th  street,  New  York.  The  valve, 
as  described  in  recently-issued  circular 
matter,  is  so  made  as  to  close  automatic- 
all}'  if  a  break  occurs  on  either  side  of 
the  valve.  The  circular  describes  some 
tests  made  at  Washington  in  January, 
1909,  in  which  a  4-in.  valve  was  used, 
showing  the  reliability  of  the  mechanism. 

The  tests  were  arranged  for  the  Board 
of  Supervising  Engineers  of  the  Depart- 
ment of  Commerce.  The  accompany- 
ing diagram  shows  the  arrangement  for 
the  tests  and  it  was  j)os«iible  to  duplicate 
at  the  trial  any  circumstances  which 
the  valve  might  be  called  upon  to  meet. 
For  in.stance.  by  closing  the  quick  open- 
ing valve   I)  and  then  opening  it  quickly 


I  I 


^TT 


UJUXtlflJ 

*Tr7TT7TT7Tt77T7T7Tf 


■m- 


I 


trr 


tro  P  CAitPttiL, 

Xfl/VCr/tl>r    *  r 


^fl»!l/f>H 


SECTIONAL  VIEW  OF  THE  WONDER  BOILER 


the  same  condition  was  obtained  as 
would  result  from  a  break  in  the  ste.mi 
line  between  the  valve  and  the  engine. 
By  closing  and  opening  the  quick  open- 
ing valve  E  it  was  possible  to  duplicate 
the  various  circumstances  which  would 
be  liable  to  arise  due  to  a  break  be- 
tween the  valve  and  the  boiler,  such  as 
the  blowing  out  of  a  boiler  tube  or 
bursting  of  a  mud-drum. 

The  following  gives  the  results  of 
some  of  these  tests.  Various  trials  were 
made  representing  breaks  in  boiler 
tubes,   and    in    every    instance    the    valve 
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closed  promptly,  even  when  the  outlet 
for  the  escaping  steam  was  only  equiva- 
lent to  a  I  5-16-in.  opening. 

To  test  the  action  of  the  valve  in  case 
of  a  break  in  the  header,  the  quick 
opening  valve  was  opened  in  two  sec- 
onds, the  amount  of  the  opening  being 
equivalent  to  an  outlet  of  1J/2  in.  in  di- 
ameter. Steam  pressure  was  only  re- 
duced from  180  to  140  lbs.,  but  the  rush 
of  steam  through  the  valve  caused  it  to 
close   instantly. 

A  somewhat  similar. test  was  made  in 
which    the    outlet    was    equivalent    to    a 


CROSS  SECTION  Oi-'  LAGUNUA  AUTOMATIC 
CUT-OFF  ANGLE  VALVE 

l^-in.  opening.  In  this  case  the  valve 
opened  in  three  seconds,  and  the  pres- 
sure dropped  from  180  to  120  lbs.,  at 
which  point  the  valve  closed  immediate- 
ly. These  tests  show  that  the  valve  will 
operate  even  if  a  steam  main  should 
only  split  for  a  short  distance. 
The   following  test  was  then  made   to 
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ARRANGEMEiNT  OF  PIPING  IN  TESTS  OF 
LAGONDA  VALVES 

see  how  the  valve  would  act  where  a 
sudden  or  unusual  supply  of  steam  is 
required,  as  is  often  the  case  in  electric 
light  and  power  plants  and  rolling  mills. 


The  first  test  was  with  ij/a-in.  opening. 
The  quick  opening  valve  was  opened 
slowly,  covering  a  period  of  thirty  sec- 
onds. The  steam  pressure  dropped  from 
180  to  90  lbs.,  but  the  automatic  valve 
remained  open. 

In  another  test,  similar  to  the  above, 
only  eight  seconds  were  used  in  open- 
ing the  quick  opening  valve.  Steam 
pressure  again  dropped  from  180  to  90 
lbs.,  and  the  valve  remaining  open. 

In  the  third  series  of  tests  only  5  sec- 
onds were  consumed  in  opening  the 
quick-opening  valve,  the  automatic  valve 
in  each  instance  remaining  open.  After 
each  test  in  this  series,  the  quick-open- 
ing valve  was  opened  at  one  movement 
and  the  automatic  valve  went  promptly 
to  its  seat.  These  showed  that  the 
valve  would  take  care  of  any  unusual 
but  legitimate  demand  for  steam,  and 
would  also  promptly  close  under  sud- 
den rush  of  steam,  such  as  would  oc- 
cur in  the  case  of  a  rupture  in  the  main. 
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Out  Of  The  Way  Radiators 


Q  There  is  an  ever-increasing  demand  for  radiaturs  that  can  be 
hung  otT  the  floor  on  wall  or  ceilinj^,  placed  in  skylights,  and  still  be 
practical,  eflicient  heating  surfaces. 

Q  Xo  radiator  made  adapts  itself  better  to  space-saving  conditions 
than  the  ATHENIAN  WALL  PATTERN  of  United  States  Radi- 
ators. Used  in  factory  buildings  where  space  is  most  valuable,  in 
churches  and  schools,  under  windows  to  stop  cold  air  currents,  in 
assembly  halls,  stores,  garages  and  all  buildings  where  radiation 
should  be  otT  the  floor. 

q  The  ATIIK.NIAN  WALL  I'ATTLRN  is  a  ni-.st  eflicient  wall  radi- 
ator. Made  in  three  sizes,  connected  with  extra  heavy  right  and 
left  hand  inside  nipples.  Has  cross-bar  circulation  which  increases 
its  heating  value,  giving  more  efficiency  than  can  be  had  in  any 
other  pattern  of  wall  ra  liator. 

q  Assembled  in  all  shapes  at  the  factory  which  saves  labor  cost  on 
the  job  and  they  can  easily  \te  used  in  odd  corners  and  out  of  the 
way  places  where  regular  radiation  would  be  impossible. 

q  It  seems  to  us  that  you  must  be  interested  in  this  moiem  space- 
saving  radiator,  and  we  have  prepared  for  your  benefit  a  booklet 
that  illustrates  and  describes  in  full  the  special  advantages  of  this 
OUT  OF  THE  W.W   RADL\TOR.    It's  free— Write  for  it  to-day. 


UN/n:D  StAIIwS  I^.WLVTOR  (ORPOItiTION 

GENERAL    OFFICES    DETROIT.  MICH. 
BRANCHES      IN      PRINCIPAL     CITIES 

Makers  of  More  Styles  of  Radiation  Than  Any  Other 
Individual  Manufacturer 
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Deaths 
C.  M.  Kemp,  ])rc>i(l<.nt  and  founder  of 
the  C.  M.  Kemp  -Mfg.  Co.,  manufactur- 
ers of  pipe  threading  machinery,  Bal- 
timore, Md.,  died  at  his  home  in  tliat 
city,  July  24.  Mr.  Kemp  was  59  years 
old.  He  once  ran  for  mayor  of  Balti- 
more on  the  silver  Democratic  ticket, 
having  heen  a  warm  supporter  of  William 
J.  Bryan  and  the  principles  he  advocated. 
Mr.  Kemi)  was  notably  generous  to  his 
empK)yecs  and  had  adopted  many  of  the 
modern  co-operative  princijjles  in  his 
hii<iiie>;< 

George  Lane,  one  of  the  founders  of 
the  present  lirm  of  Mayor-Lane  Co., 
dealers  in  heating  and  plumbing  supplies, 
died  at  Westchester.  X.  V..  at  the  age 
of  71  years.  He  retired  from  business 
several  years  ago. 

» 

Miscellaneous  Notes 

Prof.  John  R.  Allen,  of  the  Depart- 
ment   of    Mechanical    Hngineering.    Uni- 

vcr^itv    "i    Michigan.    Ann     \rl>i>r.    Midi. 


>ailed  lor  Con.staiitiuople,  Turkey,  July 
2g,  to  complete  tiio  equipment  of  the 
Engineering'^  F^uilding  of  Roberts  Coljcge 
It  that  point.  Prof.  Allen,  it  will  be 
recalled,  spent  some  time  in  Constanti- 
nople about  a  year  ago,  having  been 
engaged  to  design  the  equipment  for 
this  department  of  the  institution. 

Lebanon,  Ind. — The  Lebanon  Heating 
Co.,  organized  two  years  ago  with  a  cap- 
ital stock  of  $75,000,  will  be  sold  to  a 
new  company  which  will  assume  the 
present  company's  debts,  amounting  to 
$75,000.  .-Ks  this  is  the  only  consideration 
in  connection  with  the  purchase  the 
former  stockholders  will  lose  the  amount 
of  their   holdings. 

Philadelphia,  Pa. — .\  company  is  being 
formed  to  supply  Trappe  with  electricity 
for  heat   and  power. 

Compulsory  ventilation  of  London 
tenements  is  provided  in  a  new  by-law 
proposed    by    the    Paddington     Borough 

C'  unci),     nnc     of     the     mctrnpolitan     bor- 
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oughs.  It  reads  as  follows:  "It  shall 
be  compulsory  for  all  windows  of  sleep- 
ing apartments  to  be  opened  wide  for  at 
least  two  hours  a  day.  and  for  floors  to 
be  swept  once  a  day  and  washed  once  a 
week."  It  is  proposed  to  appoint  inspect- 
ors with  right  of  entry  into  the  houses 
to  see  that  the  regulations  are  observed. 
The  maximum  penalty  for  breach  of 
these  laws  will  be  %2^.  and  $io  for  each 
daj'  the  offense  is  continued. 

Terminal  Freezing  and  Heating  Co., 
Baltimore,  Md.,  capital  $i,()00,ooo,  halt 
preferred  and  half  common  stock,  has 
been  organized  by  the  leading  directors 
and  stockholders  of  the  Haltimore  Re- 
frigerating and  Heating  Co.,  to  take  over 
the  business  of  that  concern,  which  has 
been  for  some  time  in  the  hands  of  a  re- 
ceiver. Among  the  incorporators  arc 
Francis  T.  Homer,  E.  Clay  Timanus, 
Marshal!  Winchester  and  Michael 
Schloss.  These,  with  Horace  P.  Serrill 
and  Harry  F.  Ambler  of  Philadelphia, 
and  Robert  H.  McN'eall  of  Washington, 
D.  C.,  will  constitute  the  board  of  di- 
rectors for  the  new  concern. 

Chicago,  111.— T.  \\.  Dean,  of  Chicago, 
has  been  awarded  a  2:;-year  franchise  by 
the  Board  of  Public  Works  of  Gary,  Ind., 
for  the  erection  of  a  central  steam  heat- 
ing plant  in  Gary  ami  the  right  to  lay 
pipe  lines  along  the  principal  streets.  The 
heating  plant  will  be  built  at  once  and 
the  power  plant  will  cost  S.^o.ooo.  Ac- 
cording to  the  terms  of  the  franchise  the 
city  will  have  the  privilege  at  the  end 
of  25  years  of  buying  the  plant  and  no 
value  is  to  be  placed  on  the  franchise  at 
that  time.  It  is  also  provided  that  flat 
rates    <if    not    ti>    t'xceed    ,^"r     pi  r    square 


foot  of  direct  radiating  surface  exposed 
for  the  season  shall  be  charged.  There 
will  also  be  a  meter  rate  of  6oc.  per  i.ooo 
lbs.  of  condensation.  Another  meter 
rate  will  provide  for  a  discount  of  10% 
when  paid  in  advance.  The  city  build- 
ings are  to  be  given  a  rate  25%  less  than 
the  commercial  rates. 

Modem  Science  Club,  125  South  Elli- 
ott place,  Brooklyn,  N.  Y.,  announces 
that,  in  addition  to  the  regular  Tuesday 
night  lectures,  the  club's  proposed  edu- 
cational programme  for  the  season  of 
1911-1912  will  consist  of  two  courses  of 
,^0  lectures,  each  on  subjects  bearing  di- 
rectly on  the  vocation  of  steam  engine 
operation.  The  first  course  will  com- 
mence October  6  and  will  embrace 
mathematics  for  engineers,  including  the 
sli<le  rule,  natural  philosophy  and  graph- 
ical statics.  The  second  course  will  com- 
mence October  9  and  will  consist  of  lec- 
tures on  fuels,  their  origin,  nature,  char- 
acteristics and  analysis;  steam,  its  gen- 
eration and  distribution  in  engines, 
I)umps  and  turbines,  theory  and  practice 
in  the  use  of  condensers,  including  their 
design  and  iu'-tallation;  steam  engine  de- 
sign and  operation;  theory  of  the  tur- 
bine, both  impulse  and  reaction;  the  in- 
dicator and  its  application;  the  slide 
valve  diagram  and  its  value  in  steam  en- 
gine design:  internal  combustion  en- 
gines, including  gas  producers;  flue  gas 
analysis  and  general  engine  and  boiler- 
room  chemistry.  The  club  will  open  its 
-reason  September  26  with  a  beefsteak 
dinner  and  reception  to  the  national  and 
state  ofiicers  of  the  National  Association 
of  Stationary  Engineers.  A  unique 
method  has  lu'cn  adopted  for  making  the 


SPARE 

YOIR 

TOOLS 


15y  u.siii<;  Dixon's  Pipe-Joinl   (  (niijxmiKl  on  joints. 

Xo  (lamajje  to  tools  or  fittincjs  tlicii  when 

von  want  to  ojx'n    joiiits. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


McDaniel   Improved   Steam  Trap 

WILL   DO   THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  minufacturing  Steam  Traps  and 
know  there   is  no   better  trap  made.      May  we  send  you  one  for  trial? 

Watson  8k  McDaniel  Co. 

160  North  7th  Street         -         PHILADELPHIA.  PA. 

Sr'i.i  joT  Catilgur 
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club's  announcements.  Two  calendars 
are  sent  to  each  member,  one  for  the 
office  and  one  for  the  home.  Inserts  are 
to  be  sent  monthly  giving  the  club  an- 
nouncements in  detail,  with  a  calendar 
for  the  month,  having  the  club  dates  in 
red. 

Dravo-Doyle  Co.,  Pittsburg,  Pa.,  which 
has  had  an  experience  covering  a  period 
of  20  year.s  in  the  construction  and  oper- 
ation of  power  plants,  announces  that  it 
has  added  a  steam  specialty  department 
to  its  business  in  charge  of  J.  C.  Mc- 
Allister, Jr.  This  department  is  pre- 
pared to  oflfer  reliable  steam  specialties, 
such  as  steam  traps,  back  pressure 
valves,  pressure-reducing  valves  for  all 
services,  etc.  The  company  maintains 
branch  offices  at  Cleveland,  Chicago, 
Philadelphia  and  Huntington.  W.  Va. 

Manufacturers'  Notes 
Pullman  Ventilator  Co.'s  plant  at  York, 
Pa.,  has  been  sold  to  a  syndicate,  of 
which  one  of  the  principal  members  is 
Freeman  .Mien,  Rociiestcr,  N.  Y.  It  is 
reported  that  a  new  corporation  will  be 
formed  with  a  capitalization  of  $,^00,000, 
which  will  absorl)  possibly  three  other 
manufacturers  of  automatic  ventilators. 

American  Radiator  Co.,  Chicago,  111., 
has  lit  the  contracts  for  the  construction 
of  its  new  building  at  Bayonne,  X.  J.  The 
building    will    be    two    stories    high,    and 


will  occupy  a  lot  280  X  287  feet.  It  will 
cost  about  $200,000.  The  company  is 
also  building  a  $25,000  brick  foundry 
building  at  its  Piece  plant  in  Buffalo, 
X.  Y. 

Robertshaw  Mfg.  Co.,  Pittsburg,  Pa., 
has  taken  over  the  business  of  the  House 
Service  Utilities  Mfg.  Co.,  of  Pittsburg. 
'ITie  company  will  manufacture  the  Robert- 
shaw Thermo  valve  and  the  other  special- 
tics  heretofore  made  by  the  House  Service 
Utilities  Co.  New  quarters  have  been  se- 
cured at  101-103  Water  St. 

McDonald  Bros.  Co.,  Cleveland,  O., 
announces  iliat  it  has  moved  to  new 
quarters  in  the  Swetland  Building,  on 
luiclid  avenue. 

H.  Mueller  Mfg.  Co.,  Decatur,  111., 
manufacturer  of  heating,  water,  plumb- 
ing and  gas  brass  goods,  is  arranging  to 
establish  a  manufacturing  plant  in  Can- 
ada to  supply  its  large  and  rapidly  grow- 
ing Canadian  trade.  The  site  for  the 
new  plant  has  not  yet  been  decided. 
The  company  intends  to  make  its  Can- 
adian plant  a  permanent  one  and  Adolph, 
Philip  and  Oscar  Mueller,  who  have  re- 
cently been  in  Canada,  have  expressed 
themselves  as  deeply  impressed  with  the 
marvelous  business,  manufacturing  and 
agricultural  possibilities  of  the  country. 
At  present  from  60  to  70  of  the  Mueller's 
company's  900  employees  are  kept  busy 
on    goods    for    the    Canadian    trade    and 


Jenkins  Automatic  Air  Valves 


for  the  removal  of  air  from  steam  radiators, 
heating  coils,  etc.  Thousands  in  use  and  giv- 
ing entire  satisfaction.  They  are  inexpensive, 
neat  in  design,  and  take  up  no  more  room  than 
an  ordinary  air  cock.  Besides  being  very 
simple,  they  are  most  sensitive  and  durable. 


JENKINS  BROS  ,  New  York,  Boston,  Philadelphia,  Chicago 


High  Grade  Expansion  Joints 

We  manufacture  expansion 
joints  for  inside,  outside  and 
underground  work.  In  all  sizes 
irom  1  to  30".  Our  experience 
covers  a  period  of  over  thirty 
years.  Let  us  figure  on  your 
requirements , 

Write  for  Bulletin  104 

American  District  Steam  Go. 


Lockport-  N.  Y. 


Chicago,  III. 
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the  new  plant  will  start  with  at  least 
that  number  of  hands.  The  compan\- 
has  catered  to  the  Canadian  trade  under 
the  handicap  of  a  30%  customs  duty.  A 
warm  welcome  awaits  the  company  in 
Canada,  where  the  advantages  of  vari- 
ous locations  have  been  vigorously  urged 
by  the  local  interests. 


Trade  Literature 

Modulation  System  of  Steam  Heating 
in  an  Office  Building,  Also  Results  of  a 
Test  i-  an  illu>trate<l  ile-cnptiou  c.i  the 
heating  plant  installed  in  the  llaynes 
lUiilding,  Boston,  Mass.,  published  by 
Warren  Webster  &  Co.,  Camden.  N.  J. 
Till-  plant  is  docribed  in  detail  from  an 
engineering  standi>oint,  the  views  inchul- 
ing  the  heating  layout  for  the  basement 
and  lirst  and  second  floors  of  the  build- 
ing, in  addition  to  those  showing  the 
ai)plicati<«n  of  the  Webster  Modulation 
sy>tem. 

In  the  same  pamphlet  is  published  a 
test  of  a  Modulation  heating  system 
made  in  an  office  and  warehouse  build- 
ing in  Montreal.  Size  6x9  in.  (standard). 
Pi).   \2. 

Webster  Vacuum  Heating  System  in 
the  Boston  City  Hospital  and  Webster 
Modulation  Steam  fU-ating  and  Air 
Washing  Systems  in  the  Boston  Safe 
Deix'sit   and   Trust   Co.    B.uiiding  are   the 


titles  of  similar  pamphlets  of  16  and  12 
pp.,  respectively,  giving  the  details  of 
these  two  important  installations.  In 
the  Boston  City  Hospital  >team  is  sup- 
plied through  mains  over  i.ooo  ft.  in 
length. 

Still  another  publication  is  entitled 
"Modulation  System  of  Steam  Heating 
in  the  Sumner  .Apartments."  showing 
the  general  method  of  application  of  this 
system  to  apartment  house  heating. 
.\ny  or  all  of  these  pamphlets,  we  un- 
derstand, will  be  sent  upon  application 
to  the  comj>.!"'    ■■'   ^rnnden.   N".  J. 


FOR    SALE 

Best  Automatic  Air  Valve 
Made 

PATENTS  BROAD  AND  BASIC 

Valve  is  well  known  antl  a  big  seller 
All    necessary   equipment    included. 
Only   small   capital   required.      Ex- 
ceptional opportunity. 

The  Argon   Mfg.  Co. 

DENVER 


J-M  Sectional  Conduit 

This  is  a  tile  con- 
duit, salt-glazed  in- 
side and  out.  Is  ab- 
solutely watertight. 

Acids,  gases  or  the 
action  of  the  earth  do 
not  affect  it.  Neither 
can  it  be  injure  I  by 
weight  or  movement 
of  pipes.  Practically 
indestructible. 

Easily  opened  after 
installation.  Can  even 
be  taken  up  and  re- 
laid.  The  most  effi- 
cient conduit  for  con- 
veying steam,  gas, 
water,  brine  or  other 
ground. 

Saves  90%  of  heat  lost  in  transmission 
through  unprotected  or  poorly  insu- 
lated pipes. 

\^riie  for  Catalog 

H.  W.    JOHNS-MANVILLE    CO. 

New  York 

Philadelphia 

Pittsburg 

San  Francisco 

Seattle 

St.  Louis 

(1348) 


liquids    under 


Haltimore 

Kansas  City 

Boston 

London 

ChicaRO 

Los  AnReles 

Cleveland 

Milwaukee 

Dallas 

Minneai>olis 

Detroit 

New  Orleans 

N.)i    .1    Uifvl    (   .iiii  .    J    Siiuirril    (aire  a    Hal 
Trap  or  a  .Skyrocket  —  but  — 
A  CYCLOIDAL   KAN   or   BLOWER 
for  all  purpose*.     The  Only  Radicil   Improve- 
ment in  Fans  in  Forty  years 
Takes  up  les<  room,  runs  at  slower  speed,   re- 
quires less  power,  noiseless  in  operation 

;        *  V  4nv  Ian 
v»       i,     ,  .  -"nt.    Ic»* 

illcontll- 
tion»— hun.lieJ'.  ot  il.ciii  iii ..«:-  nu:     a>  ^  .,.l-!ut  better." 


Patentf't  M»v  ih.  I'M 


CO 


GARDEN    CITY    FAN 

Patentees  and  Sole  M'frs 

1 532  Mccormick  bldg.  Chicago 

EsiihU^hed  1879 
Send  f.irCat.-ilog^  1  10  and  120.  just  i>suf' 
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At  Last  a  Packless  Water  Valve  is 
the  subject  ul  a  circular  that  i>  being 
sent  out  to  the  trade  by  the  United 
States  Radiator  Corporation,  Detroit, 
Mich.  llxtcrior  and  interior  views  are 
shown  of  this  valve  which  is  known  as 
the  Triton  Packless  Water  Valve.  The 
company  is  prepared  to  furnish  full  de- 
scriptive circular  and  prices  to  those  in- 
terested. Other  circular  matter  i>sued 
by  this  company  describes  the  Capital 
radiator  shield  which  is  built  in  three 
lengths,  although,  on  special  order, 
shields  of  any  exact  lengths  will  be 
made.  A  feature  of  the  Capitol  shield 
is  a  patent  dust  retainer  attached  to  tlie 
shield,  which  can  be  lowered  for  the  pur- 
pose of  cleaning.  This  device  is  de- 
signed to  catch  all  dust  particles  which 
circulate  in  the  air  currents  arising  from 
the  radiator. 

A  third  circular  describes  the  Capitol 
improved  sectional  boilers  whijh  are 
made  f<>r  both  water  and  steam,  the  ca- 
pacities ranging,  for  water,  from  750  to 
14,100  scj.  ft.  of  radiation  and,  for  steam, 
from  450  to  8,550  sq.  ft.  radiation.  Fine 
points  about  the  Capitol  boilers  are 
stated  to  be  the  counter'^unk  header, 
long  tlue  travel,  extension  heating  sur- 
face, thin  waterways,  slii>-nipple  connec- 
tion, divideil  section-,  large  flues,  deep 
hrenot,  double  shakers  and  convenient 
shaking  apparatus. 


New  Firms  and  Business  Changes 
Cook  &  McDonnell,  320  Insurance 
Building.  Oklalioma  City,  Okla.,  is  the 
title  of  a  new  heating  and  ventilating  en- 
gineering and  contracting  tirm  recently 
established  in  Oklahoma  Citv. 


New  Incorporations 

Toledo  Mfg.  &  Supply  Co.,  Toledo,  O., 
capita]  $10,000,  to  manufacture  steam 
fitting  and  plumbing  supplies.  Incor- 
porators: Sigmund  Sanger,  Trude 
Wooster.  K.  .\.  Kaley,  George  P.  Hahn, 
and   1*".   W.   Widmaier. 

Mehring  &  Hanson  Co.,  Chicago,  no- 
tice of  whose  organization  was  published 
in  last  month's  issue,  has  been  incor- 
porated with  a  capital  of  $40,000,  to  con- 
duct a  heating  and  ventil:iting  business. 

Mass  &  McAndrew  Co.,  Rochester, 
.Minn..  cai)itai  $()0,ooo,  to  conduct  a  heat- 
ing and  plumbing  business.  .-Kmong  the 
incorporators  is  Ernest  Mass. 

Standard  Vacuum  Cleaner  and  Sweeper 
Co.,  .S.in  l"ranci>co,  Cal.,  capital  $100,000. 
The  incorporators  include  T.  E.  Pope, 
G.  A.  Pope.  H.  H.  Sebree,  J.  W.  Geary 
and  .\.   B.   Bennett. 

Excelsior  Co.,  Xew  York,  capita!  $500,- 
000,  to  manufacture  valves  and  plumbing 
supplies.  Incornorators:  I.  B.  Wood, 
1..  Sternfeld.  and  W.  D.  Cushman. 


The 

Slurlevanl 

Multi vane    Fan 


1  he  most  efficient  commercial  Fan  in  the  \\orld. 

Occupies  less  space  tkan  any  otner   type  ana  can   be    built   to    run 
at  the  nignest  speed. 

It  is  carefully  aesigned  and  rigidly   constructed. 

Our  Engineers  will  make  recommenaations 
to  meet  specirications  or  suggest  tne 
best    mttbod    or    installation. 

B.   F.  STURTEVANT  CO. 

Offices  in  principal  cities 


.\sk;   for   Catalog   180  V. 


HYDE   PARK.  MASS. 

831 
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Charles  M.  Oberlin  &  Co.,  South  Bend, 
Ind.,  capital  $10,000,  to  conduct  a  heating 
and  plumbing  business.  Incorporators:  C. 
M.  Oberlin,  I.  J.  Miller  and  M.  F.  Ritter. 

Rock  Island  Register  Co.,  Rock  Island, 
III.,  cai)ital  $.^0,000.  to  manufacture  and 
deal  in  heating  and  ventilating  appara- 
tus. Incorporators:  J.  T.  Burgess,  S.  P. 
Burgess   and   Jens    Nielsen. 

Laramie  Heating  Co.,   Laramie,  Wyo., 

capital  $75,000. 

Vaporlite  Co.,  New  York,  capital  $500,- 
000,  to  deal  in  heating  anfl  lighting  ap- 
pliances. Incorporators:  W  P.  Pritch- 
ard,  E.  P.  Cooke.  H.  B.  Baker,  New  York. 

J.  Looney  Co.,  85  City  Hall  .\\e.,  San 
Francisco,  Cal.,  capital  $50,000,  to  con- 
duct a  heating  and  plumbing  contracting 
business.  Incorporators:  R.  H.  Grif- 
fiths, J.  Looney,  W.  T.  Elliott,  James 
Mcarns  ami  Tamos  Rcilly. 

Ideal  Plumbing  &  Contracting  Co., 
North  Milwaukee,  Wis.,  capital  $16,000. 
Incorporators:  Theodore  W'alch,  Otto 
Seefeld  and  Ernst  von  Bricscn. 


New  Contracts 


Taylor  &   Co.. 
Waterville    High 
Me.,  for  $3,684. 
went    to   Gideon 

hi>   lii^l   of  $J,475. 


Boston,  Mass.,  heating 
School  in  Watcrville, 
The  plumbing  contract 
Picher,    Waterville,    at 


W.  A.  Stuart  Co..  Livermore  Falls, 
-Me.,  steam  heating  high  school  building 
at  Livermore  Falls  for  $3,500. 

M.  J.  Holmes  Co.,  Worcester,  Mass, 
heating  Thomas  Street  School  in  Wor- 
cester for  $4,431. 

Nicholas  J.  Smith,  Worcester,  Mass., 
heating  Elizabeth  Street  School  in  Wor- 
cester for  $6,086. 

Bartley,  Kennedy  &  Co.,  Pittsburg,  Pa., 
steam  heating  new  school  building  at 
Beaver  I-'alls   for  $4,700. 

McGinncss-Smith  Co.,  Pittsburg.  Pa, 
heating  and  ventilating  new  Mt.  Wash- 
ington sub-district  school  for  $8,000; 
heating  Christian  Church  at  Newcastle 
for  $3,000;  also  heating  new  Crutchfield- 
Woolfolk  Building  at  Pcnn  and  Shady 
.\vcnues,  Pittsburg,  for  $5,000. 

Lewis  &  Kitchen,  Kansas  City,  Mo., 
luating  addition  to  the  ,\shland  School 
in   Kansas  City  for  $3,035. 

Laskey  &  McMurrcr,  Boston,  heating 
and  vcntil.iting  new  .\(|uarium  Building 
at  City  Point.  Boston,  for  $tt;,887.  Other 
bids  were:  L.  W.  Taylor  Co..  $17,283:  J,  J. 
Hurley,  $_'0.540:  Pierce  &  Cox,  $22,105; 
Ingalls  &  Kenflricken.  $24,240;  William 
H.  Gallison  Co.,  $24,590;  Lynch  &  Wood- 
ward, $10,870:  James  P.  Dwyer.  $18,647; 
\     B     T>.-.nklin.  $jt.6i; 


SELF  CONTAINED  VENTILATING  OUTFITS 

BLOWER      WASHER     SPRAY    PUMP 

Compactly  designed  in  seven  sizes.     Capacity  of  units  J.'")i)  — 7,000  cu.  ft. 

of  air  per  minute 

For  Factories,  Offices,  Stores,  Restaurants,  Banks  and  Theatres 

We  ship  the  equipment  assembled — you  make  the  service  connections 


9/-II  /  f.'j  .!,-srrir>tii^-  ■  i'rul  ir    ri<-',«  rind  iabulited  Jimention' 


McCREERY  ENGINEERING  CO. 


Detroit,  Mich. 


Poor  Heating  Plants  Made  Perfect 

Most  times  when  a  heating  plant  gives  trouble,  the  real  cau.se  of  the 
trouble  is  not  found.  More  often  the  heating  plant  is  large  enough,  but 
the  condition  of  the  windows  is  such  that  the  leakage  of  air  around 
same  is  so  great  that  the  heating  plant  cannot  do  the  work  intended. 

We  are  prepared  to  investigate  buildings  of  this  kind  to  see  whether 
the  cause  of  trouble  can  be  cured  by  Chamberlin  Metal  Weather   Strip. 


WRITE    US    FOR    MORE    DETAILS 


CHAMBERLIN 

Branches  in  all  cities 


METAL  WEATHER    STRIP   COMPANY 

233-35   West  Fort   Street.   DETROIT,   MICH. 
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Johnstown  Supply  House,  Johnston, 
Pa.,  heating,  ventilating  and  plumbing 
Cambria  Theatre. 

Meyer  Merc.  Co.,  Delta,  Colo.,  heating 
new  high  school  building  at  Paonia  for 
$5,000. 

Stapel    Heating    and    Ventilating    Co., 

Montgomery,  Ala.,  heating  new  wing  of 
the   Capitol   for  $3,750. 

C.  A.  Salisbury,  Atlantic,  la.,  heating 
and  plumbing  new  Whitney  Bank  build- 
ing at  that  place. 

C.  M.  Masters,  Mankato.  Minn.,  cen- 
tral heating  plant  for  the  Mankato  Nor- 
mal School.  The  plant  is  to  be  finished 
by  November  15,  work  having  been  be- 
gun in  August,  and  will  cost  $7,923,  out- 
side of  the  building  itself  which  will 
cost  $12,238,  the  J.  B.  Nelsen  Construc- 
tion   Co.    having   the   building  ciintract. 

Salina  Plumbing  Co..  Topeka.  Kan., 
heating,  plumbing  and  lighting  for  new 
Memorial  Hall  at  Topeka,  for  $9,800. 

Atlanta  Steam  Heating  Co.,  .^tlanta, 
Ga.,  heating  .\uditorium  oi  that  city  for 
$4,839.  A  hot  blast  system  will  be  in- 
stalled. Other  bids  were:  Englehart 
Heating  Co.,  $5,579;  Mongrief  Furnace 
Co..  $5,62642. 

A,  J.  Anderson  &  Co.,  l.ouisville,  Ky., 
heating  and  ventilating  Girls'  High 
School  building  in  Louisville  for  $29,566; 


also  heating  and  ventilating  addition  and 
gymnasium  of  the  George  Rogers  Clark 
School  for  $1,075. 

Harstick  Heating  Co.,  Memphis,  Tenn., 
steam  heating  manual  arts  building  on 
the  new  Central  High  School  grounds 
for  $2,950. 

J.  J.  Mulligan,  Vicksburg,  Miss.,  heat- 
ing Speed  Street  School  at  Vicksburg 
for  $1,475. 

W.  A.  Patterson  Co.,  Appleton,  Wis., 
heating  and  ventilating  system  for  High 
School  building  at  Neenah,  Wis.,  now 
used  as  the  First  Ward  School.  The  plant 
will  cost  $3,700. 

Cook  &  McDonnell,  Oklahoma  City, 
(^kla.,  heating,  ventilating  and  automatic 
temperature  regulation  for  new  high 
school  building  at  Blackwell,  Okla.  The 
contract  amounts  to  $4,700. 

M.  J.  Daly  &  Sons,  Waterbury,  Conn., 
heating,  plumbing  and  metal  work  in 
connection  with  alterations  at  the  City 
Hall,  for  $5,600. 

Pierce  &  Cox,  Boston,  Mass.,  heating 
and  ventilating  Quincy  School,  Boston, 
for  $9,717.  Other  bidders  were:  J.  J. 
Hurley  &  Co.,  $9,948;  Commonwealth 
Heating  Co.,  $10,497.  James  F.  Dvvyer, 
Sio.Soo;  Hern-Furlong  Co.,  $10,088:  C. 
H.  Sanborn,  $11,125;  F-  W.  Zemier  &  Co., 
$10,006. 


TEMPERATURE    RECORDERS    ARE   THE  KEYS  TO 

THE  HEATING   SYSTEM 

Each  installation  needs  to 
be  designed  and  recjulated 
to  fit  tlie  conditions  involv'ed 

Standard 

Recording 

Thermometers 

wUl  give  you  the  records  to  enable 
you  to  balance  plant  and  maintain 
conditions  of  even  temperature. 

Send  for  printed  matter  containing  sizes, 
styles  and  prices 

STANDARD  THERMOMETER  CO. 

BOSTON,  MASS. 
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Stone,  Underbill  &  Co.,  Boston,  heat- 
ing ami  vtiitilaiiii^  iK-w  county  court 
house  in   Quincy,   Mass.,  for  $3,250. 

P.  J.  Gallagher,  I-'aribault,  Minn.,  heat- 
ing and  iilunihing  new  post-oftice  build- 
\r\'^  in   that   city. 

Faucett  &  Faucett,  Preston.  Minn., 
heating  new  school  building  at  that  point. 

Chamberlin  Metal  Weather  Strip  Co., 
lJetri)it,  .\licli.,  lia.>  ju>t  completed  an 
important  contract  in  weather  stripping 
the  palace  of  Count  Szechcnyi  at  I'.uda- 
l)est.  Hungary.  .Vfter  investigating  the 
merits  of  the  Chaml)erHn  e(iuipment.  the 
count,  who  married  Miss  Vanderbilt.  of 
New  York,  had  the  Chamberlin  system 
installed  because  of  the  fact  that  in  the 
large  rooms  of  the  palace  it  would  other- 
wise have  been  impossible  to  maintain 
even  temperatures  on  account  of  the 
leakage  of  air  around  the  windows.  It 
was  necessary  on  this  contract  to  send 
workmen  to  Hungary  from  the  com- 
lianv's  New  York  office  to  do  the  in- 
stalling. 


Business  Chances 

Baltimore.  Md.— C.  Herbold  &  Sons 
liavc  made  auidication  at  the  building  in- 
spector's office  for  a  permit  to  begin 
work  on  16  brick  dwellings  on  North  and 
Alingluff   .\venues.      I'.ach    hoii>;e    will    be 


14  X  59  ft.  and  will  have  steam  heating 
plants.  The  total  cost  of  the  operation 
will  be  $28,000. 

Peoria,  111.— Hotchkiss  &  Harris,  ar- 
chitects, arc  drawing  plans  for  a  central 
heating  plant  of  the  Tazewell  County 
farm  buildings.  The  heating  plant  will 
be  of  sufficient  capacity  to  heat  the  pres- 
ent buildings  as  well  as  three  new  build- 
ings for  which  the  contract  has  recently 
been  let. 

Washington.  D.  C— Sealed  |)roposals 
will  be  received  at  the  office  of  the  Su- 
pcrvi>ing  Architect.  Treasury  I)ei)art- 
ment.  for  the   following-named   work: 

Until  Sept.  15.  191 1.  for  the  mechanical 
equipment,  excepting  the  elevators  and 
mail  handling  apparatus.  inclu<ling 
l)lumbing,  gas  fitting,  boiler  plant,  heat- 
ing and  ventilating  system,  conduit  and 
wiring  system,  vacmmi  cleaning  system, 
and  induced  draft  system  for  the  U.  S. 
post  office.  \\ashingt«)n.  D.  C.  Copies 
of  the  pl.ms  and  specifications  may  be 
had  in  Washington  or  from  D.  H.  Hurn- 
ham  &  Co..  Chicago.  111.,  the  architects 
of   the   btiilfling. 

Tomah,  Wi«.— Robert  M.  I'ringlc. 
government  adviser  of  the  heating  of 
buildings  in  the  Indian  service,  will 
recommend  an  entirely  new  heating  and 
vcntilatine  plant  for  the  buildings  of  the 
Indi'in    Schf^-"!   nt   Tomah 


THE    VALVE     THAT    WORKS 


S9  Mowell  Automatic 
Relief  \'alves  are  in- 
stalled in  the  Doherty 
Silk  Mill,  in  Paterson, 
one  of  the  most  up-to- 
date  plants  in  the  country 
and  THE  SYSTEM 
WORKS  PERFECTLY 


Send  for  descrintive  matter,  telling  how  the  Mowell 
.Automatic  Relief  Valve  is  suited  to  Exhaust  and  Low 
Pressure  Steam  Heating,  how  it  expels  all  air  and 
water  from  the  radiator  and  how  easy  it  is  to  keep 
clean. 


Augustus  Mowell 

249  Graham  Avenue,  PATERSON,  N.  J. 
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83-  ILG   UNIVERSAL  BLOWER,   direct-connected   to  7  '  j  H.  P.  3-phase  motor. 

S^eeJ  343  r.  p.  m.    Air  Delivery  20.8)3  c.  f.  m.      Used  for  Heating  and 

Ventilating  the  New  DELGADO  MUSEUM,  New  Orleans.  La 

Archite:ts   -LEBENBAUM   &    MARX.   Chicago. 


ILG  BLOWERS 


DIRECT-CONNECTED  TO  MOTORS 

are  COMPACT  and  QUIET  RUN- 
NING and  the  POWER  CON- 
SUMPTION     is     a      MINIMUM. 

WRITE      TO      OUR    ENGINEERING 
DEPARTMENT  FOR  CATALOG  V  30 


Ilg   Electric   Ventilating   Company 

154  Whiting  Street.  Chicago 
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Wanted 

The  patentee  of  the  dust  collector 
shown  in  this  issue  is  seeking  a  well- 
equipped  manufacturing  concern  to  take 
over  the  manufacture  and  placing  on  the 
market  of  this  apparatus  on  a  royalty 
basis,  in  return  for  sole  license  to  manu- 
facture under  his  patent.  Address  A.  E. 
Krausc,  '?4;  Fairmount  Ave..  Jersev  Citv, 

\.  J. 

» 

For  Sale 

An  exceptional  opportunity  to  secure  one  of 
the  best  established  anil  located  plnmbing  and 
bcntiiiK    businesses    in    the    city    of     Buffalo    at    a 


price  that  is  attractive.  Good  day-work  trade  and 
good  contracts  under  way.  Present  owner's  time 
taken  up  in  a  large  manufacturing  business.  This 
is  a  chance  of  a  lifetime  to  pet  into  a  good  busi- 
ness right.  Address  C.  A.  Criqui,  care  Sterling 
Engine  Company.    Buffalo,   N.    Y. 


Iron  Castings  Furnished 

By  one  of  tlie  lari;cst  iiianuf.icturinR  plants  in 
the  East,  having  a  foundry  and  machine  shop 
with  the  most  modern  equipment.  .Any  tonnage 
of  plain  or  cored  castings  of  any  weight,  particu- 
larly heating,  ventilating  and  plumbing  castings, 
may  be  furnished.  Ivspocially  attractive  arrange- 
ments will  be  made  for  a  continuous  tonnage  at 
low  prices.  Address,  with  full  information  re- 
garding requirement*.  Special  Casting  Depart- 
ment,   care    of    Heatinc    and    Ventilating    ^lAGA- 

ZINE. 


BOOKS  ON  HEATING  AND  VENTILATION 


Haating  and  Ventilating  Buildings,  a  standard  manual 
for  heating  engineers  and  architects.  By  Prof. 
R.  C.  Carp:tter.  Fifth  edition,  largely  rewritten. 
577  pagrs.      /  77  Ills..  8vo.  cloth.     $4.00 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings. 

By  Uilli.-iin  J.  Baldwin.  Fillcentli  idition.  Re- 
vised and  enlarged.  3')l  papcs.  131  figures. 
Size.  5x7  Jj  in.  Contains  descriptions  of  steam 
heating  apparatus  fori  warming;  and  ventilating 
largo  tiuildings  and  private  houses,  with  remnrks 
and  tables.     Cloth.  $2.50. 

Handbook  for  Heating  and  Ventilating  Engineers.    By 

Frof.  James  1).  Hoffman  and  Heni.imin  F  Raber. 
The  latest  l>ook  on  this  subject.      Unusually  com 

Erchcnsive.      320   pages,    with    45-page    appendix, 
isc  4,'ix6fi  in.,  bound  .n  flexible  leather.      Price 
$3.50. 

Qaestions  and  Answen  on  the  Practice  and  Theorj^ 
of  Steam  and  Hot-Water  Heating.  By  R.  M. 
Starbuck.      Illustrated.      $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  size.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.      Boards,  50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.     Price, 

$2.00. 

Alr-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification.  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig- 
ures.   12mo.    Illustrated.    143  pages.    Price.  $1.20. 

Steam-Electric  Power  Plants.  By  Frank  Koestcr.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  construction 
and  operation.     473  pages.    340  ills.      Price.  $5.00. 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D. 
Adams.  M.  E.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  build'ngs  should  be  based.  The  problem  is  to 
(le'ermine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
Cloth,  $1.00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King.  Containing  over  300  detailed  illustra- 
tions. The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat- 
ing and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  testing  such 
systems.     8vo.      367   pages.      Price,  $3.00. 


Dean's  System  of  Greenhouse  Heating,  by  steam  or 
hot  water,  with  formulas  /or  obtaining  different 
temt>crat>ircs.    by    Mark    Dean.      Price,   $2.00. 

Power,  Heating  and  Ventilation.  By  Charles  L. 
Hubbard.  B.S.,  M.E.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  heating  is  covered,  including  the  heating 
of  laige  institution.*  with  central  plants.  Space  is 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (threa 
volumes  in  one). 

Notes  on  Heating  and  Ventilation.  Bv  John  R. 
Allen.       152    Pages.       34  iK  Site,  4  Wx 

tyi  in.      One  of  the  new  1  •   quite  up 


Hot-Water  Heating  and  Fitting.  By  W.  J.  Baldwin 
Fourth    edition.      Price.    $4.00 

Steam  Fitters'  Computation  and  Price  Book,  abridged. 
By  Mark  Dean.      Price.  $2.50 

Practical  Treatise  Upon  Steam  Heating.  By  F.  Dye. 
Embracing  methods  and  appliances  for  warming 
buildings,  etc.  Lowipressure.  high  pressure  and  ex- 
haust steam.     8vo.  clf^th.  illustrated.     Price,  $4.00 

The  School  House.  Its  Heating  and  Ventilation. 
By  J.  A.  Moore.     204  pages,  illustrated.  $2.00. 

A  Manuil  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
bo'lers,  flues,  etc.  By  F.  Schumann.  Second 
edition,    revised    and    enlaiged.      12mo.  $1.50 

German  Formulas  and  Tables  for  Heating  and  Ven- 
tilating Work,  especially  adapted  for  those  who 
plan  or  erect  heating  apparatus.  By  Prof.  J.  H. 
Kinealy.      Illustrated.      Price.  $1.00 

Tables  for  Calculating  Sizes  of  Steam  Pipes.  By 
Isaac  Chaimovitsch.  A  manual  for  the  determina- 
tion of  steam  pipe  sizes  for  low  pressure  heating. 
48   pages.     4   insert  tables.     Price.  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretical 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Full  limp  leather  pi'ck- 
etbook   round    comers,    gilt  edges.     Price,   $5.00. 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.     Size,  6x9  in.     Cloth,  $2.00. 

Modem   Sanitary  Plumbing,  Steam  and   Hot  Water. 

By  James  J.  Lawler.  400  pages.  228  illustra- 
tions. Size,  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler's  well-known  work  on  this  subject 
Price,   $.vOn 
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Ten   Formulas  J^or  Figuring  Radiation 


An  iii\  L^li^aliuii  >Ll  "11  luttl  by  UK- 
National  District  llcatinj;  Association 
to  learn  tlie  various  methods  in  use 
by  central  station  engineers  for  figur- 
ing both  steam  and  liot  water  radia- 
tion has  brought  forth  some  unique 
rules  which  are  as  diversified  as  they 
are  interesting.  The  formulas  are 
hcrt  publislied  for  the  first  time,  l)e- 
ing  included  in  a  manuscript  report  of 
the  association's  committee  on  radia- 
tion. 

In  commenting  on  the  formulas  re- 
ceived, the  chairman  of  the  commit- 
tee. \\.  K.  Martin,  of  Crawfordsville, 
Ind.,  states  that  the  methods  of  arriv- 
ing at  the  necessary  amount  of  radia- 
tion required  to  heat  a  building  and 
maintain  a  certain  temperature  with  a 
certain  outside  temperature  and 
weather  conditions  fluctuating  seem  to 
be  many  and  of  different  varieties,  as 
he  failed  to  find  any  two  heating  en- 
gineers or  any  two  operating  com- 
panies who  use  the  same  formula  in 
arriving  at  a  conclusion. 

In  applying  the  formulas  here  pre- 
sented to  a  typical  building  requiring 
approximately  400  sq.  ft.  of  radiation 
for  steam  and  700  sq.  ft.  for  hot  water, 
it  was  found  that  the  estimates  varied 
as. much  as  219  sq.  ft.  for  steam  and 
120  sq.  ft.  for  water.  Each  estimate, 
of  course,  was  made  for  the  same  out- 
side temperature  and  weather  condi- 
tions 


Formula  No.   i 

For  steam : 

(Cxa)  -h  (Wxb)  +  (Gxd) 

R  = 


250 
For  water : 

(Cxa)  +  (Wxb)  +  (Gxd) 


R 

160 
Where  R  =  radiation. 

C  =  cubic  contents. 
W  =  exposed  wall. 
G  :=  glass    (doors    and    win- 
dows), 
a  ==  cubic  contents  factor. 
h  =  wall  factor, 
d  =  glass  factor. 
Factors : 

For  cubic  contents.  1.4. 
For  exposed  wall.    9-in.,  24. 

13-in.,  21. 
i8-in.,  17. 
frame,  50. 
best  frame,  25. 
For  glass,  plate,  40. 
double,  60. 
single,  80. 

Formula  No.  2 

For  hot  water : 

(W-G  ) 

R  =  cl75  -^ +  G  y  +  C 

(       h  ) 

For  steam  :  Divide  result  by  1.6. 
AMiere  R  =  radiation. 

W  =  exposed  wall. 
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G  =  glass    (doors    and    win- 
dows). 
C  =  cubic  contents, 
h  =:  wall  constant. 

For  4-in.  brick,  4. 
For  9-in.  brick,  5. 
For  13-in.  brick,  6. 
For  17-in.  brick,  7. 
For  2 1 -in.  brick,  8. 
For  frame,  5. 

d  =  temperature  constant. 
For  50°  =  0.005. 
For  60°  =  0.007. 
For  70°  =  0.0082. 
For  76°  =  0.009. 
For  10°  F.  below  zero,  add  10%. 
Living  rooms  and  reception  halls  to 
be  maintained  at  70°  F. 
Sleeping  rooms,  at  60°  F. 
Kitchens,  at  60°  F. 
Bath  rooms,  at  75°  F. 

Formula  No.  3 

For  hot  water : 
R  =  (0.005  V  +005  ^V  +  o.5  G)  1.87 
For  steam : 
R  =  0.005  V  -f  0.05  W  4-0.5  G 

Where  R  =  radiation. 

V  =:  cubic  contents. 
W  =  exposed  wall. 
G  =  glass    (doors    and    win- 
dows). 
Factors : 

For  cubic  contents.  0.005. 
For  exposed  wall.     0.05. 
For  glass.  0.5. 

Formula  No.  4 

For  steam : 

R  =  G  -f  (W  +  A)  X  75  +  C  X  B 
Where  R  ^  radiation. 

C  =  cubic  contents. 
W  =  exposed  wall. 
G  =  glass    (doors    and    win- 
dows). 
Factors  for  A  : 

8-in.  brick  wall.     8. 

i2-in.  brick  wall.   to. 

i6-in.  brick  wall.   12. 

20-in.  brick  wall.   15. 

Factors  for  P. : 

Steam  at  2  lbs.  gauge.  0.0055. 
Watcrat  170°  F.  at  radiator, 0.008. 
Add  10%  for  10°  F.  below  zero. 


Formula  No.  5 
For  steam: 


R  = 


250 
Where  R  =  radiation. 

C  =  cubic  contents. 
W  =:  exposed  wall. 
G  =  glass    (doors    and    win- 
dows). 
D  =  difference  between  inside 
and   outride   tempera- 
tures. 
Factor^ : 

For  cubic  contents. 
For  exposed  wall 


For  glass, 


0.04. 
0.2;. 


100 


Formula  No.  6 
I'or  liot  water : 

R  =  i  -  +  C  I  X  75  -f  C 

Where  R  =  radiation. 

E  =  exposed  wall. 
G  =  glass  and  doors. 
C  =  cubic  contents. 
T  =  ratio. 
75  =  constant. 
Ratio    for      0-i'i-  brick  wall.     8. 
13-in.  brick  wall.   10. 
iS-in.  brick  wall.   12. 
Frame.  S. 

Formula    No.    7 

For  steam  at  2  lbs.  gauge  at  -ervice 
valve : 

W— G 

R=C-f^  G  + 


^7-.  ' 


X  0.0055 


\\  here  R  =  radiation. 

C  =  cubic  contents. 
W  =  exposed  wall. 
G  =  glass. 
F  =  factor. 
Factors : 

For     Q-in.  brick  wall,   10. 
For  i.vin.  brick  wall.   12. 
For  18-in.  brick  wall.   15. 
For  frame,  same  as  brick. 
For  plate  glass,  double  and  single 
glass,  net. 
Add    1%    for    each    degree    below 
zero. 
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Formula   No.   8 

R  =  (C  X  V)  +  (\V  X  !■ ;  -r  y^  X  i- ; 
Where  R  =:  radiation. 

C  =  cubic  contents. 
G  =  glass    (doors    and    win- 
dows). 
W  :=  exposed  wall. 
F  =  factor. 
Factors  for  steam : 

For  cubic  contents,  0.006. 
For  exposed  wall,     0.09. 
For  glass,  0.45. 

Factors  f«)r  hot  water: 

For  cubic  contents,   0.0085. 
For  exposed  wall,     0.125. 
For  glass,  0.64. 

Formula  No.  9 

For  hot  water: 
R  =  C  x  0.0073  +  ( W  —  G  X  F)  + 
(GxF) 
Water  entering  the  building  at  180" 
F.  for  zero  outside. 
Where  R  ==  radiation. 

C  :=:  cubic  contents. 
W  :=  exposed  wall. 
G  ^  glass    (doors    and    win- 
dows). 
F  =:  factor. 
Factors : 

For  cubic  contents,  0.0073. 

For  9-in.  brick  wall.  0.12. 
I*"or  i2-in.  brick  wall.  o.io. 
For  i8-in.  brick  wall.  o.io. 
For  frame  construction.  0.14. 
For  plate  glass,  0.5. 


For  double  glass,  0.7. 

I'lir  single  glass,  0.7. 

Formula  No.  10 
C  W"       B       A 

R  =  o.3^-  +  G  +  ---  +  -4- 
55  4       20      20 

O        I 


Where  R  =  radiation. 

C  =  cubic  contents. 
G  =  glass. 
W  =:  exposed  wall. 
B  =  basement  ceiling. 
A  =:  attic  floor. 
O  =  outside  doors. 
I  =:  inside  doors. 
Factors :    For  cubic  c  intents,  0.019 
B.  T.  U.  per  cubic  foot  per  degree  dif- 
ference in  temperature  per  hour.    Air 
change,  one  per  hour. 

Factors  for  walls  and  glass  in  B.  T. 
U.  per  square  foot  per  degree  dififer- 
ence  in  temperature  per  hour: 

For     9-in.  brick  wall,       0.44. 
For  13-in.  brick  wall,       0.3. 
For  i8-in.  brick  wall,       0.24. 
For  frame  construction,  0.25. 
For  plate  glass,  0-75- 

For  double  glass,  0.90. 

For  single  glass,  1.03. 

Additional  data  are  being  gathered 
Ijy  the  association  in  an  endeavor  to 
compile  a  standard  formula  or  set  of 
formulas  applicable  to  varying  condi- 
tions. 


Healing  and   y/eniilaling  Equipment  oj-  ihe 
City  InnJesting  'Btiilding,  ^et£j  ^ork 


BY  J.   BYERS  HOLBROOK 


A  comprehensive  idea  of  the  me- 
chanical equipment  required  in  a 
large  office  structure  like  the  City 
Investing  Building  is  to  be  had  from 
the  description  of  this  plant  pre- 
pared by  one  of  the  designing  en- 
gineers and  read  at  the  recent  meet- 
ing of  the  National  District  Heat- 
ing Association. 

As  an  office  building,  pure  and 
simple,  this  structure  Mr.  Holbrook 
states  is  probably  the  largest  of  its 
kind  in  existence.     It  is  located  on 


the  south  side  of  Cortlandt  street, 
between  Broadway  and  Church 
street,  New  York,  and  grossly  bulks 
up  to  approximately  10,250,000  cu. 
ft.  of  space.  The  main  portion  of 
the  building  is  carried  twenty-six 
stories,  the  tower  or  middle  part  be- 
ing carried  thirty-three  stories,  a  total 
height  above  sidew^alk  of  470  feet. 

The  building  is  equipped  with  its 
own  light  and  power  plant,  is  heat- 
ed on  the  two-pipe  up-feed  vacuum 
return  system,  has  complete  mechani- 
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cal  exhaust  ventilation  for  all  toilet 
rooms  throughout,  a  vacuum 
sweeper  plant,  motor  generator  ser- 
vice for  office  annunciators,  etc.. 
and  contains  generally  all  up-to- 
date  devices  Avhich  go  to  make  uj) 
the  ideal  office  building'  equipment. 

The  building  is  equipped  with 
twenty-one  standard  plunger  eleva- 
tors. In  compliance  with  the  usual 
practice,  the  general  power  plant  is 
located  in  the  sub-basement.  The 
total  coal  storage  approximates  800 
tons. 

The  boiler  plant  consists  of  four 
400  It.  P.  and  one  350  H.  P.  Bal)- 
cock  &  W^ilcox  water  tubular  high 
pressure  boilers,  aggregating  in  all 
TO50  P..  H.  P.  The  coal  ^  (  P.uok- 
wheal  Xo.  2)  is  hand-fired  and  is 
burned  by  means  of  natural  draft, 
furnished  by  a  stack  approximately 
500  ft.  high,  continuing  roughly  30 
sq.  ft.  of  net  area.  This  stack  is  prob- 
ably the  highest  stack  in  existence 
and  not  only  handles  the  gases  from 
its  own  plant,  but  also  from  the 
boiler  plant  of  the  Singer  building 
immediately  adjoining  on  the  south. 
The  Singer  stack  is  carried  up  only 
fourteen  stories,  and  to  overcome 
the  smoke,  furnace  gases,  etc..  waft- 
ed toward  the  City  Investing  Build- 
ing, it  was  arranged  by  the  various 
interests  to  make  this  connection. 
The  possibility  of  such  a  future 
smoke  connection  was  taken  into 
accoimt  by  the  engineers  and  for 
this  reason  the  City  Investing  stack 
was  designed  liberally  f-r  the  addi- 
tional load. 

ruMPs 

Two  house  pumps,  each  14X20X 
10V2  X  18,  with  a  capacity,  of  han- 
dling 1000  gallons  per  minute,  are 
installed,  beside  one  fire  pump  of  a 
similar  capacity.  In  addition  to  the 
elevator  pumps,  there  are  three  boil- 
er feed  pumps  installed,  two  t2x 
75^2x10  and  one  10x6x10.  The 
latter  pumps  are  of  the  duplex  high 
pressure,  outside  packed  type,  and 
brass  fitted  throughout.  For  han- 
dling the  returns  from  the  heating 
system,  two  vacuum  return  pumps 
are    installed    in    duplicate.      Each 


pump  is  10x16x16,  brass  lined. 
Tobin  bronze  piston  rods  and  fitted 
with  a  special  fibrous  packing  to  re- 
sist boiling  water. 

GliXERATIXG    IIQUH'.M  I;NT 

This  consists  of  four  generating 
sets,  three  300  K.  \V.  each  and  one 
150  K.  \\'.  units.  The  engines  are 
of  the  tandem  compound  Corliss 
type,  large  units,  17x30x36,  the 
small  one  being  12x22x30.  The 
engines,  of  course,  are  run  non-con- 
flensing,  the  exhaust  from  them  and 
also  from  the  pumping  ecjuipments, 
being  used  in  the  heating  system 
and  for  heating  the  domestic  hot 
water  supply.  The  engines  run  at 
approximately  a  seed  of  1 10  R.  P. 
.\I.  and  are  direct-connected  to 
Westinghouse  direct-current  com- 
pound-wouikI  generators. 

I'o\vf:k  I'II'Inc. 

The  greater  part  of  tlie  high  pres- 
sure piping  is  locate*!  in  the  boiler 
room,  with  a  consc(|urnt  minimum 
amount  of  |»iping  being  found  in 
the  general  machinery  room.  The 
main  steam  header  carried  back  of 
boilers  is  cross-connectefl  to  a  sec- 
ond or  auxiliary  header,  so  that  an 
elasticity  of  steam  distribution  is 
secured.  Hi.gh  jiressure  leads  are 
run  from  the  boiler  room  headers 
through  the  intervening  wall  to  the 
various  engines,  pumps  and  inci- 
dental apparatus  requiring  live 
steam. 

A  high  pressure  connection  is 
made  to  the  heating  system  for 
periods  when  there  is  an  insuffi- 
ciency of  exhaust.  Another  high 
l)ressure  connection  is  run  to  the 
riser  carried  in  turn  to  the  Lunch- 
eon Club  Kitchen  steam  apparatus 
located  on  the  twenty-sixth  and 
twenty-seventh  floors. 

The  exhaust  steam  from  all  en- 
gines, pumps,  etc..  is  carried  in 
trenched  lines,  all  of  which  termi- 
nate in  a  24-inch  O.  D.  main  con- 
nected to  a  combined  muffler  tank 
and  grease  extractor.  This  appa- 
ratus has  a  three-valved  by-pass 
and  beyond  later  a  lo-in.  exhaust 
connection  is  taken  to  a  single  leg 
-r  "deafl   end"  Webster  open    feed 
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water  heater.  Beyond  the  above 
connection  is  located  the  back-pres- 
sure valve  and  from  the  latter  the 
outboard  exhaust  is  carried  outside 
of  the  building  and  up  along  the 
smoke  stack  a  distance  of  approxi- 
mately 475  ft. 

Emergency  or  non-return  valves 
are  installed  in  the  high  pressure 
piping  at  each  boiler.  Steam  sepa- 
rators are  provided  in  i)ii>ing  leads 
to  engines,  etc.,  and  every  provision 
has  been  made  to  drip  all  piping 
throughout.  All  clean  drips  are  re- 
turned to  the  boilers  by  the  Hollv 
loop  system. 

The  above  general  description 
will  give  one  a  fairly  good  idea  of 
the  size  of  this  isolated  plant.  The 
building  uses  on  an  average  of  150.- 
000  to  160.000  K.  W.  hours  per 
month,  the  daily  coal  consumption 
averaging  from  18  to  20  tons 
(long).  For  the  day  period  the 
boiler  plant  is  handled  by  two  fire- 
men and  one  coal  pas-scr.  The  total 
water  consumption  for  all  purposes 
runs  from  2,500.000  to  3,000,000 
gals,  per  month. 

HE.\TIXG  EQUIPMENT 

The  heating,  quite  naturally  in  a 
building  of  this  nature,  is  by  direct 
radiation.  It  is  installed  on  the  two- 
pipe  up-feed  type,  the  exhaust 
steam  being  circulated  throughout 
the  general  distributing  system  on  a 
low  vacuum.  The  Webster  system 
of  exhaust  steam  heating  is  employ- 
ed, but  the  general  installation  is 
one  of  rather  an  unusual  nature. 
The  refinement  consisted  in  combin- 
ing with  the  above,  the  desirable 
features  exploited  by  Charles  A. 
Ball,  and  used  by  him  on  some  very 
extensive  heating  systems  employ- 
ed in  the  Eastman  Kodak  Com- 
pany's plants  in  Rochester.  X.  Y. 
The  advantages  secured  in  this  com- 
bination system  was  the  control  of 
the  vacuum.  Considering  the  veloc- 
ity of  the  downward  flow  of  all  con- 
densation in  a  building  of  this 
height,  it  was  designed  to  receive 
all  main  and  steam  riser  condensa- 
tion in  a  separate  horizontal  pipe, 
termed  a  "base"  or  sump  line.    This 


base  line  is  so  installed  that  it  re- 
lieves to  the  sump,  with  a  control- 
ing  valve,  for  washout  purposes  and 
that  upon  the  closing  of  the  valve 
to  sump,  the  condensation  should 
seal  and  llood  up  to  and  overthrow 
into  the  feed-water  heater.  This 
provision  simplifies  and  consider- 
ably reduces  the  work  upon  the 
\acuum  pumps  and  consequently 
avoids  the  continued  use  of  a  jet  to 
condense  any  re-evaporation  (flash- 
ing) of  this  highly  heated  water  at 
the  pump. 

A  main  return  was  installed  to 
extend  around  the  base  of  the 
plant,  in  manner  very  much  similar 
to  the  "base"  or  sump  line.  This 
line  receives  all  condensation  from 
the  radiation,  coursing  to  the  base 
of  the  plant,  through  the  vertical  re- 
turn piping  or  return  risers.  The 
terminal  of  this  main  return  con- 
nects to  the  section  of  the  vacuum 
pumps,  and  is  termed  the  main  high 
vacuum  line,  for  distinctions  further 
on  explained. 

."^even  separate  parts  or  divisions 
termed  ''divisional  units"  were  pro- 
\ided,  one  exclusively  for  the  hot- 
blast  apparatus,  and  the  total  ag- 
gregation of  direct  surface,  divided 
a?  nearly  equal  as  practicable,  to  form 
the  other  six  divisional  units. 

A  i-in.  vacuum  controller  was  in- 
stalled for  each  unit,  so  that  just 
that  degree  of  lesser  vacuum  could 
be  maintained,  necessary  for  a  cir- 
culation in  each  unit,  as  related  and 
distinguished   from   all   other  units. 

A  special  vacuum  trap  is  installed 
for  each  unit.  This  trap  has  a  coni- 
cal opening  downward  in  the  direc- 
tion of  the  vacuum  pull,  with  float 
regulation,  discharging  only  that  ex- 
cess of  water  above  the  normal 
water  line  of  trap.  All  traps  are 
slightly  elevated  on  foundations,  so 
that  a  seal  in  the  main  return  on  the 
low  vacuum  side  of  the  system  is 
maintained  equal  to  the  distance 
from  the  inlet  port  of  trap  to  the  high 
vacuum  line  below. 

The  exhausting  apparatus,  as  before 
referred  to.  consists  of  the  two 
vacuum  pumps  set  in  relay  and  so 
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reciprocally  piped  and  valved,  that 
either  pump  can  be  run  at  will.  The 
pumps  run  free  and  uncontrolled, 
as  the  controller  permits  any  regu- 
lation needed  for  the  lesser  degree 
maintained  in  the  several  units.  To 
reduce  the  amount  of  jet  water 
(generally  overflowing  the  feed 
water  heater  and  wasting  in  many 
vacuum  return  systems),  a  surface 
condenser  or  small  closed  heater 
was  installed  to  function  recipro- 
cally with  either  pump.  A  direct 
service  city  water  main  was  divert- 
ed to  the  condenser,  with  a  by-pass, 
the  pipe  continuing  and  connection 
being  made  to  the  suction  port  of 
the  house  pump,  discharging  to  the 
house  tanks  located  at  the  top  of 
the  building. 

Owing  to  the  great  volume  of  this 
water  service  supply,  it  is  not  warmed 
more  than  a  few  degrees  above  the 
entering  temperature.  The  con- 
denser is  a  Wainwright,  lOO  H.  P. 
feed  water  heater,  placed  horizon- 
tally between  the  two  vacuum 
pumps,  and  so  arranged  that  the 
condensation  courses  through  the 
interior  pipes  or  tubes,  and  the  con- 
densing water  in  the  outer  space, 
thus  making  a  surface  condenser 
with  no  waste  of  the  condensing 
medium. 

The  hot  blast  apparatus  has  each 
section  controlled  by  a  swing  check, 
closing  the  section  against  a  back- 
lash or  return  of  water  to  the  sec- 
tion, due  to  the  condensation 
vacuum  when  the  steam  valve  will 
be  closed.  A  reduced  tee  is  install- 
ed beyond  the  check,  on  each  sepa- 
rate return  from  the  sections,  and 
an  air  line  with  globe  valve  on  each 
connects  to  the  main  air  line,  to 
which  the  controller  is  applied. 

In  this  manner  the  lesser  degree 
of  vacuum  maintained  by  the  con- 
troller is  further  regulated  for  the 
requirements  of  the  individual  sec- 
tions, as  they  are  related  to  the  in- 
coming air.  and  consequent  differ- 
ing condensation  volumes. 

During  temporary  heat  and  be- 
before  the  building  was  completed, 
the  Webster  return  water  seal  mo- 


tor valves  were  installed  without 
their  interiors  or  floats.  Steam  was 
thus  circulated  through  these  full 
openings  of  all  radiators  to  the 
branch  and  main  return  piping,  thus 
securing  a  complete  wash-out  of  all 
oil,  lead  chips,  core  sand  and  kin- 
dred sediment  from  the  entire  sys- 
tem of  radiators  and  piping. 

As  the  plant  is  run  to-day  the 
low  speed  of  the  vacuum  pumps 
maintains  approximately  13-in.  to 
i^-in.  vacuum  at  the  pump,  approxi- 
mately 3-in.  at  each  trap  and  a  gen- 
eral circulation  of  approximately  Vj,- 
iii.  vacuum  throughout  the  entire 
system. 

The  operation  of  the  entire  plant 
is  in  every  way  satisfactory  and  is 
probably  one  of  the  most  economi- 
cally operated  office  building  plants 
in  Xcw  York.  The  total  equipment 
of  <lircct  radiation  installed  approxi- 
mates 100,000  ^q.  ft.  The  heating 
system  contains  fifty  sets  of  rising 
lines,  most  of  which  terminate  at  the 
twenty-sixth  floor,  thirteen  sets  be- 
ing carried  up  to  the  thirty-second 
floor  in  the  tower  portion  of  the 
building.  There  is  a  total  of  approx- 
imately 2400  direct  radiators,  six  in- 
direct or  reheatcr  stacks  used  in  con- 
junction with  the  heating  of  the 
Broadway  entrance  of  the  first  floor 
large  main  hall  and  one  hot  blast  or 
tempering  coil  employed  for  pre- 
heating the  incoming  air  and  safe- 
guarding the  air  washer  sprays  from 
freezing. 

The  main  Broadway  entrance  hall 
as  above  referred  to  is  heated  by  di- 
rect radiators  which  are  installed  of 
the  direct  indirect  type.  From  the 
general  fresh  air  supply  duct  system 
in  sub-basement  a  branch  duct  is 
taken  to  six  reheater  or  indirect 
stacks  located  in  sub-basement  pres- 
sure tank.  Broadway  wing.  From 
these  stacks  flues  are  run  up  to  the 
hall  direct  radiators  referred  to 
above.  This  combined  form  of  heat- 
ing the  large  arcade  insures  a  gen- 
erous quantity  of  warm  air  and  tends 
to  overcome  the  cold  drafts  so  prev- 
alent in  large  entrance  halls  or  corri- 
dors. The  major  heating  mains  (each 
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starting  14-in.  O.  D.)  are  run  level 
without  pitch,  and  drippage  is  secured 
by  means  of  the  turned  down  (45°) 
riser  lateral  connections.  The  base  of 
each  riser  is  carried  down  and  dripped 
into  the  "base"  or  sump  line.  Stop 
valves  on  risers  are  installed  above  the 
tee  connections  to  supply  mains,  thus 
insuring  constant  dripping  of  the  lat- 
ter at  all  times.  All  vertical  lines,  ris- 
ers, etc.,  are  fitted  with  double  sets  of 
brass  sleeve  expansion  joints,  installed 
generally  on  the  seventh  and  sixteenth 
floors,  the  pipes  being  anchored  at  the 
third,  twelfth  and  twenty-first  floors. 
All  pipe  used  throughout  is  genuine 
wrought  iron  and  for  the  low  pressure 
mains,  the  connections  and  fittings  5 
in.  and  larger  are  of  the  flanged  type. 

VENTILATION 

The  mechanical  ventilation  installed 
in  this  buiUling  is  as  follows : 

Supply  and  exhaust  ventilation  for 
boiler,  engine  room  and  the  general 
sub-basement  quarters.  Exhaust  ven- 
tilation for  the  typical  toilet  rooms  on 
all  floors  throughout.  The  supply  ven- 
tilation for  the  sub-basement  consists 
of  a  preheater  coil  for  guarding  the 
air  washer  sprays  in  freezing  weather. 
This  coil  is  automatically  controlled 
by  a  system  of  temperature  control. 
The  remaining  equipment  consists  of 
an  air  washer,  for  cleaning  all  incom- 
ing air  (taken  at  sidewalk  level  on 
Cortlandt  street),  an  electric  50  H.  P. 
motor  driven  pressure  fan  having  a 
wheel  10  ft.  in  diameter  by  a  center 
width  of  5  ft.  I  in.  This  fan  supplies 
fresh  air  by  means  of  a  ramificated 
system  of  galvanized  sheet  metal 
ducts,  which  are  carried  in  the  hung 
ceiling  to  innumerable  grilles,  well  lo- 
cated throughout  engine  and  boiler 
rooms,  so  as  to  insure  a  good  distribu- 
tion of  fresh  air  where  most  needed. 

The  exhaust  ventilation  for  this  floor 
emulates  somewhat  the  supply,  the 
grilles  beingwell  distributed  and  placed 
flush  in  the  hung  ceiling,  where  the 
warm  air  is  collected.  The  exhaust  ducts 
are  also  carried  in  this  false  ceiling 
space  and  terminate  in  an  exhaust 
steel  plate  fan  having  a  lo-ft.  diame- 
ter blast  wheel,  the  width  of  the  latter 
being  4  ft.  3^^  in.    This  fan  is  direct- 


ly driven  by  a  40  H.  P.  electric  motor. 
The  foul  and  hot  air  handled  by  this 
exhaust  fan  is  discharged  in  an  up- 
cast carried  up  in  the  easterly  interior 
court.  All  supply  drop  connections  in 
the  boiler  and  engine  rooms  are  carried 
down  from  the  hung  ceiling  and  to 
such  heights  above  floors  as  to  favor 
best  the  operating  forces  and,  further, 
to  prevent  the  short  circuiting  of  fresh 
air  to  the  exhaust  openings.  The  ex- 
haust ventilation  for  the  two  sets  (east 
and  west  sides)  of  typical  floor  toilets 
is  handled  by  80-in.  and  90-in.  steel 
plate  exhaust  fans  located  in  pent 
liouses  on  the  twenty-seventh  floor 
level.  The  latter  fans  are  directly 
driven  by  electric  motors. 

Edward  Baxter  is  the  superintend- 
ent and  operating  engineer  in  charge 
"f  the  entire  equipments.  Francis  TT. 
Kimball  was  the  architect  of  the  build- 
ing, and  Griggs  and  Holbrook  acted 
in  the  capacity  of  consulting,  design- 
ing and  supervising  engineers  for  the 
mechanical  and  electrical  plants. 


Car  Ventilation 


A    DISCUSSION    OF   A    PAPER   ON   THIS    SUBJECT, 

RE.\D  BEFORE  THE  AMERICAN   SOCIETY 

OF   HEATING  AND  VENTILATING 

ENGINEERS* 

President  Eolton  :  This  paper,  if 
it  did  nothing  else,  would  show  that 
the  public  has  reached  the  point  of 
taking  an  interest  in  the  great  subject 
of  ventilation,  because  it  is  only  by 
means  of  public  demands  that  railroad 
companies  will  go  to  the  expense  of 
even  testing  or  trying  out  ventilating 
systems. 

In  the  New  York  City  subway,  I 
believe  I  am  justified  in  asserting  that 
the  average  space  occupied  by  a  pas- 
senger in  the  rush  hours  does  not  ex- 
ceed 80  cu.  ft.  It  is  easy  to  see  how 
soon  a  restricted  space  such  as  that 
will  become  foul.  To  afford  the 
amount  of  air  required  by  the  Chicago 
ordinance,  or  350  cu.  ft.  per  passenger, 
would  eflFect  about  four  changes  of 
air  in  such  a  crowded  car  per  hour, 
which  is  a  very  moderate  amount  of 
ventilation  under  such  circumstances. 

Some  of  the  New  York  subway  cars 

♦Published   in   The    Heating   and  Ventilatino 
Magazine  for  September,  1911. 
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uecently  have  been  e(luippe(l  with  ver- 
tical agitator  fans,  four  in  each  car, 
suspended  from  the  ceiling.  They  are 
wide-bladed,  slow-speed  disc  fans, 
with  direct-connected  motors.  They 
produce  a  pleasant  down-draft  and 
agitation  of  the  air  in  the  car  and 
are  efTective  in  minimizing  the  heat 
and  pollution  of  tlic  air  of  the  car  and 
of  the  subway. 

Mr.  Xatkix  :  I  had  occasion  to 
discuss  this  subject  with  an  engineer 
employed  by  the  Chicago  elevated 
railroad.  It  had  l^ecn  the  custom  to 
run  four-  or  five-car  trains,  carrying 
a  smoker  as  the  last  car.     This  en- 


jj^ineer  made  a  luunber  of  tests  for  car- 
bon dioxide  on  various  cars,  particu- 
larly on  the  express  service.  For  a 
distance  of  five  miles,  where  the  nui- 
ning  time  is  ii  minutes,  he  found  thit 
the  carbon  dioxide  increased  about  i% 
in  all  cars  except  smokers,  where  it 
increased  200%  or  30050.  The  rea- 
son for  placing  the  smoker  at  the  rear 
was  to  prevent  the  smoke  from  enter- 
ing the  other  cars.  They  then  tried 
the  experiment  of  running  the  smoker 
as  the  first  car,  figuring  that  it  would 
thus  have  more  ventilation,  due  to  the 
speed  of  the  train.  They  found  that 
arrangement  reduced  the  carbon  di- 
oxide matcriallv. 


The  Forthcoming  Federal  System  oj"  Hcaiing 

and   V<?  n  t  ila  t  ing 


An  idea  of  what  heating  engineers 
may  expect  to  find  in  the  forthcom- 
ing publication  of  warm  air  furnace 
ratings  and  the  l*\deral  system  of 
heating  and  ventilation,  soon  to  be 
issued  by  the  in-doral  I'urnace  League, 
is  given  in  an  address  made  at  the 
recent  convention  of  sheet  metal  con- 
tractors at  Omaha.  Xeb..  by  Dr.  W  . 
F.  Colbert,  the  engineer  of  the  league. 

Dr.  Colbert  said  that  when  the  full 
furnace  ratings  were  published  and 
with  the  Federal  -system  of  heating 
and  ventilation  at  hand,  it  will  be 
])ossible  to  calculate  tlie  sizes  of  war'ii 
air  pipes  and  registers,  vent  ducts  and 
registers,  fresh  air  duct,  fresh  air 
room  and  fresh  air  intake  window, 
ventilating  shaft,  chimnev  and  fur- 
nace in  an  average  time  of  2  minutes 
per  room,  after  the  measurements 
have  l)een  taken  from  the  jilans.  At 
that  rate,  the  figures  for  an  8-  or  9- 
room  house,  with  bath,  could  be  set 
out  in  approximately  15  minutes. 

This  simplification  of  estimating 
methods  has  been  devised  on  account 
of  the  impossibility  of  a  dealer's 
spending  the  necessary  time  to  experi- 
ment on  the  heat  losses  through  glass 
and  walls  under  varying  wind  and 
temperature  conditions.  Yet.  here- 
tofore, that  is  the  only  way  he  could 
secure    the    information,    because    all 


the  heat  loss  data  in  text-books  is 
based  on  laboratory  experiments  in 
still  air,  ami  still  air  never  occurs 
outdoors. 

Speaking  further  of  the  present  dif- 
ficulties in  the  way  of  properly  de- 
signing warm  air  furnace  systems, 
Dr.  Colbert  said  that  after  the  heat 
losses  are  procured,  it  is  necessary, 
under  present  conditions,  to  determine 
the  register  temperature  of  the  warm 
air  in  ztxv  weather  and  to  calculate 
therefrom  how  many  B.  T.  U.  would 
be  available,  from  each  cubic  foot  of 
warm  air  delivered  into  the  room,  for 
offsetting  the  heat  losses.  It  is  also 
necessary  to  determine  the  average 
velocity  of  the  flow  of  air  through 
the  pipes  to  the  first,  second  and 
third  floor  rooms  and  the  differences 
in  the  percentage  of  friction  in  the 
various  sizes  of  pipes.  Then  special 
inquiry  has  to  be  made  concerning 
the  actual  percentage  of  free  air  space 
in  register  faces  and  the  percentage 
of  friction  that  would  be  allowed,  be- 
cause the  air  is  divided  into  very 
small  colnmns  instead  of  coming 
through  the  register  as  it  comes 
through  the  warm  air  pipe,  in  one 
large  column. 

With  this  information  at  hand,  it  is 
possible  to  find  the  size  of  heat  pipe 
and  register  required  to  heat  the  Foom 
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after  an  hour  of  hard  work.  This 
operation  has  to  be  repeated  for  every 
room  to  be  heated  and  every  ventilat- 
ing or  air  circulating  duct. 

Then  it  is  necessary  to  add  to- 
gether the  B.  T.  U.  heat  losses  from 
all  the  rooms  to  be  heated,  plus  a 
percentage  for  heat  losses  in  cellar 
piping  and  to  determine  the  size  of 
furnace  required.  Here  is  the  diffi- 
culty, for  up  to  the  present  time  no 
furnace  is  rated  in  British  thermal 
units. 

Dr.  Colbert  added  that  he  knew  it 
is  quite  common  to  allow  8,000  B.  T. 
U.  for  every  pound  of  coal  burned 
per  hour  and  to  allow  from  4  to  6 
lbs.  of  coal  per  square  foot  of  grate 
surface,  but  he  stated  that  in  the 
tests  conducted  by  the  Federal  Fur- 
nace League,  it  was  found  that  the 
B.  T.  U.  delivery  from  a  pound  of 
coal  showed  a  variation  of  30^  in 
one  series  of  furnaces  and  there  is  a 
dilTercnce  of  about  40%  between  the 
best  furnace  and  the  poorest  furnace 
tested  to  date.  In  addition  to  these 
variations,  the  league  has  found  many 
ditYcrcnces  between  the  published  size 
of  fire-pot  and  the  actual  size, 
amounting,  in  some  cases,  to  as  much 
as  2  in.,  and  it  was  also  found  that 
the  fire-pots  are  just  as  likely  to  be 
larger  than  the  published  size  as  they 
are  to  be  smaller.  In  fact,  it  was 
quite  common  to  find  variations  both 
ways  in  one  series  of  furnaces. 

Then,  after  making  more  or  less 
of  a  guess  at  the  size  of  furnace  re- 
quired to  heat  the  building,  it  has 
been  necessary  to  determine  the  prop- 
er size  of  fresh  air  duct,  fresh  air 
room  and  fresh  air  window,  for 
more  than  one  otherwise  good  instal- 
lation has  been  ruined  by  a  fresh  air 
intake  window  that  is  entirely  too 
small.  Moreover,  if  a  ventilating 
system  is  included  with  the  heating 
plant,  it  has  been  necessary  to  make 
complicated  calculations  to  determine 
the  proper  size  of  main  vent  shafts. 

According  to  the  forthcoming  Fed- 
eral system,  there  are  only  a  few 
calculations  for  each  room,  in  such 
small  numbers  that,  with  a  little  prac- 
tice, thev  can  be  done  by  mental  arith- 
metic.    Then    the    heat    losses    from 


all  the  rooms  to  be  heated  is  totalled 
up  by  adding  the  line  of  figures. 
After  that  is  done,  it  only  remains  to 
refer  to  the  printed  tables,  included 
in  the  League's  system,  for  the  sizes 
of  everything  needed  to  lay  out  a 
complete  job  and  then  to  look  in  a 
furnace  catalogue  for  the  number  of 
the  furnace  required. 

150  MORE  FURNACES  TO  BE  RATED 

In  connection  with  the  work  of 
testing  warm  air  furnaces,  which  has 
been  under  way  for  over  a  year  at 
the  League's  Philadelphia  testing 
plant,  Dr.  Colbert  stated  that  before 
closing  down  for  the  summer,  com- 
pleted rating  tests  had  been  made  on 
38  furnaces  from  eight  manufactur- 
ers. From  these  test  results  and  the 
measurements  of  the  other  sizes  of 
the  same  series,  taken  since  the  tests 
were  made,  it  will  be  possible  to  rate 
more  than  80  furnaces  in  the  17 
series  represented.  The  league  has  at 
the  testing  station  or  has  promised 
for  immediate  shipment  about  60  fur- 
naces from  nine  other  manufacturers. 
From  the  tests  on  these  furnaces  the 
league  will  be  able  to  rate  about  150 
furnaces  in  the  27  series  represented. 

The  furnace  testing,  Dr.  Colbert 
stated,  is  undoubtedly  going  to  stimu- 
late interest  in  furnace  design.  At 
this  early  date  several  of  the  members 
are  at  work  making  more  or  less  im- 
portant changes  in  the  furnaces  tested. 
Two  of  them  are  at  work  on  entirely 
new  designs,  with  the  idea  of  sur- 
passing the  results  obtained  in  the 
tests  on  their  present  lines  of  fur- 
naces. There  are  others  whose  fur- 
naces are  listed  for  tests  who  have 
stated  their  intention  to  try  to  im- 
prove their  furnaces  as  soon  as  com- 
plete reports  are  in  their  hands.  This 
promises  well  for  the  development 
of  better  furnaces. 

There  can  be  but  one  conclusion, 
said  Dr.  Colbert,  from  the  league's 
experience  to  date;  that  is,  that 
united  effort  on  the  part  of  manufac- 
turers of  and  retail  dealers  in  warm 
air  furnaces  will  surely  result  in 
making  furnace  heating,  with  venti- 
lation, as  fashionable  and  profitable 
as  hot  water  heating  was  ten  years 
ago. 
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y/entilaiion  J-or  a.  Compact    Theatre    'Building 

MECHANICAL    EQUIPMENT    OF    THE    FOLIES   BERGERE,    NEW    YORK's    NEW   TYPE 

PLAYHOUSE 

As  severe  a  test  of  modern  vcntila-  ing    of    the    air  supply  but    also    the 

tion  methods  as  one  is  likely  to  find  elimination  of  all  cooking  odors  and 

has  been  successfully  met  in  the  case  excessive  heat  from  the  ranges.     The 

of  the  Folies  Bergere,  on  Forty-sixth  satisfactory   solution   of  this   problem 

street,    near    Broadwav,    New    York,  lends  unusual  interest  to  the  methods 


Courtesy  of  Architecture  and  Butlding 
FOLIES  BERGERE.  NEW  YORK 


This  unique  playhouse  is  not  only  com- 
pact to  a  degree  but  has  facilities  for 
serving  warm  meals,  both  in  the  body 
of  the  theatre  and  in  the  first  balcony, 
during  the  progress  of  the  play.  The 
kitchen,  moreover,  is  directly  under 
the  orchestra,  so  that  the  ventilation 
problem  includes  not  only  the  freshen- 


cmployed  which  are  a  striking  proof 
of  the  efficiency  of  present  practice 
under  extremely  trying  conditions, 
fur  the  management  states  that  the  air 
at  all  times  is  both  fresh  and  odorless. 
The  mechanical  equipment  of  the 
theatre  includes  a  refrigerating  plant 
and  a  sprinkler  system,  but  the  present 
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Courtesy  of  Architecture  and  Building 
ORCHESTRA  DINING  TABLES    FOLlES  BERGERE 


KITCHEN  OF  FOLIES  BERGERE, 


Cou  -lesy  of  Architecture  and  Building 
NEW  YORK,  SHOWING  STEAM  CONNECTIONS  TO  RANGES 
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article  will  be  confined  to  a  description 
of  the  heating,  air  supply  and  ventilat- 
ing apparatus.  The  building  is  heated 
by  a  fan  system  throughout,  supple- 
mented by  direct  radiation  through  the 
stage  portions,  lobbies  and  certain 
other  places.  The  air  supply  is  taken 
through  louvres  in  an  area  near  the 
street  level,  drawn  through  heaters  and 
air  washers  and  then  through  a  fan 
and  discharged  through  ducts  to  the 
various  portions  of  the  house.  Ven- 
tilation is  secured  by  means  of  disc 
fans  pulling  from  the  various  sections 
and  discharging  at  different  levels. 

The  air  washer,  which  is  of  the 
Acme  type,  is  the  first  to  be  installed 
in  a  theatre  in  New  York.  It  is  used 
not  only  to  eliminate  the  dirt  and  dust 
which  might  settle  on  the  light  fabrics 
on  the  tables  and  accessories,  but  also 
to  cool  the  air  in  summer,  so  that  tiie 
theatre  may  be  run  continuously 
throughout  the  year.  On  the  warmest 
days  during  the  past  summer  the  air 
w^asher  was  able  to  keep  the  auditori- 
um 10°  to  12°  F.  cooler  than  the  out- 
side air. 

An  important  advantage  was  gained 
at  the  outset  through  arrangements  for 
taking  the  steam  required  for  operat- 
ing the  various  pieces  of  apparatus 
requiring  steam  from  the  boilers  in  the 
Gaiety  Theatre,  next  door,  obviating 
the  necessity  of  crowding  boilers  in 
the  restricted  basement  space.  The 
boilers  and  piping  in  the  Gaiety  Thea- 
tre were  remodeled  to  take  care  of  the 
new  conditions.     The  returns,  there- 
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MECHANICAL  PLANT  AND  ARRANGEMENTS  FOR  SUPPLYING  AND  EXHAUSTING  AIR  FROM  KITCHEN 
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fore,  from  the  entire  system  are  car- 
ried back  into  the  receiver  in  the 
adjoining  building. 

Into  this  receiver  are  also  returned 
the  vacuum  returns  from  th;  Gaiety 
Theatre  building ;  the  Folies  Bergere 
building  being  run  as  a  gravity  down- 
feed  system. 

The  piping  on  the  boilers  in  the 
Gaiety  Theatre  building  was  entirely 


emodelled  ;  the  two  boilers  being  made 
into  high-pressure  boihrs,  havmg  an 
allowable  working  pressure  of  60  lbs. 
Steam  for  heating  the  ("laiety  Theatre 
and  Folies  Bergere  was  taken  through 
separate  pressure-reducing  valves  into 
the  heating  system  in  each  building; 
and  a  high-pressure  line  was  taken 
from  the  boiler  hea<ler  into  a  speciall\ 
constructed    separator    before    it    was 


Courlety  of  Architecture  and  Building 
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continued  into  the  high-pressure  appa- 
ratus. This  separator  was  deemed 
necessary'  because  the  boilers,  being 
originally  intended  for  low-pressure 
work,  had  small  steam  spaces,  and  it 
was  thought  that  they  might  prime  if 
forced ;  consequently,  a  special  sepa- 
rator was  installed,  not  only  to  remove 


have  been  fitted  up.  This  high-pres- 
sure line  was  also  connected  into  the 
torch  line  on  the  roof,  in  case  the  ex- 
liaust  steam  was  not  sufficient  to 
operate  these  torches.  Each  kitchen 
fixture  has  a  separate  valve  on  the 
supply  and  a  check  valve  on  the  re- 
turn.     One   main    valve   controls   the 
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FIRST  FLOOR  PLAN.  FOLIES  BERGERE,    SHOW^ING  AIR  DISTRIBUTION  TO  ORCHESTELA 


the  water  that  might  be  carried  oflf, 
but  actually  to  act  as  an  auxiliary 
steam  space.  The  high-pressure  line 
then  continues  into  the  refrigerating 
apparatus,  two  brine  pumps,  the 
kitchen  apparatus,  and  hot-water  gen- 
erator. 

A  line  was  also  carried  up  to  the  top 
floor,  on  which  a  buffet  pantry  was  to 


supply  and  the  returns  for  the  entire 
kitchen  fixtures  are  returned  through 
a  valved  trap  into  the  returns.  All 
returns  discharge  into  the  main  return, 
going  back  to  the  return  tank,  the  re- 
turns from  the  kitchen  apparatus  being 
run  in  trenches. 

The  exhaust  piping  from  the  brine 
pumps     and     compressor    is     carried 
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PART  PLAN  OF  FOLIES  BERGERE  AT  GALLERY  LEVEL,  SHOWING  ARRANGEMENTS 

OF    VENT    DL'CTS 
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DETAIL  OF   AIR  DUCT  LEADING   TO  FIRST  FLOOR 
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through  a  feed  water  heater  of  the 
Berryman  type,  and  then  back  into  the 
main  exhaust  system,  for  supplying 
steam  for  heating  purposes ;  and  also 
through  a  4-in.  riser  to  the  roof,  where 
this  riser  is  capped  with  an  exhaust 
head,  below  which  is  the  back-pressure 
valve.  Below  the  back-pressure  valve 
connections  are  taken  ofT  and  carried 
around  the  front  of  the  building,  and 
perforated  outlets  made  in  back  of 
each  torch  in  front  of  the  building. 
This  torch  line  is  supplemented  by 
means  of  the  high-pressure  line, 
brought  up  for  the  buffet  pantry,  as 
previously  mentioned. 

The  air  supply  and  ventilation  con- 
stituted the  most  intricate  problem 
confronting  the  engineers.  On  account 


of  the  large  amount  of  heat  and  smell 
from  the  food  it  was  necessary  to  pro- 
vide more  fresh  air  and  more  ventila- 
tion than  ordinarily  would  have  been 
required. 

The  fresh  air  for  the  building  is 
brought  in  from  the  court,  through  a 
stack  of  Wnto  cast-iron  hot-l)last 
heaters,  two  sections  deen  controlled 
l)y  a  thermostat  working  from  the  cold 
air  inlet.  The  air  is  carried  through 
a  Thomas  .\cme  air  washer,  which  has 
a  capacity  of  40,000  cu.  ft.  of  air  per 
minute,  and  which  is  constructed  with 
an  extra  row  of  spray  nozzles  for  addi- 
tional coiiling  effect  in  the  summer. 
Tin-  air  i•^  then  carried  through  tliree 
sections  of  V^ento  hot-blast  heaters, 
controlled   by   a   thermostat,    working 


LOFT  PLAN,  FOLIES  BERGERE.  SHOWING  VENT  DUCTS  FOR  AUDITORIUM. 
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from  the  auditorium,  and  then 
through  a  Xo.  u  Sirocco  fan,  driven  by 
a  15  II.  P.  Sprague  belted  motor.  The 
air  is  discharged  through  ducts  and 
flues  to  the  various  parts  of  the  audi- 
torium, the  balcony,  and  boxes,  and  a 
separate  duct  to  the  kitchen. 

It  is  so  arranged  that  the  air  changes 
in  the  kitchen  shall  be  at  the  rate  of 
about  ten  changes  an  hour,  and  five 
changes  an  hour  in  the  auditorium, 
when  the  fan  is  run  at  175  R.  P.  M. 

All  of  the  air  in  the  auditorium 
comes  in  at  the  floor  level,  and  all  the 
exhausting  of  the  air  takes  place  at  the 
ceiling,  so  that  the  smoke  and  odors 
will  rise  quickly,  and  no  smoke  shall 
interfere  with  the  view  of  the  stage. 

The  venting  of  the  auditorium  is 
accomplished  Dy  means  of  a  72-in.  belt- 
driven  disc  fan.  located  in  a  house 
specifically  constructed  for  it  on  the 
roof,  and  connected  by  means  of  open- 
ings and  ducts  to  the  chamber  over  the 
auditorium.  The  toilets  and  cloak 
rooms  are  separately  vented  by  means 


of  a  30-in.  disc  fan  discharging  into  the 
west  court. 

The  kitchen  is  independently  vented 
by  means  of  a  42-in.  disc  fan  located 
in  an  air-tight  chamber  over  the  audi- 
torium ceiling,  and  then  discharging  to 
the  roof.  This  fan  is  connected  by 
means  of  vertical  flues  and  ducts  to  a 
vent  duct  over  the  range  hoods,  and  to 
all  register  openings  in  both  the  stairs 
to  the  kitchen,  to  prevent  any  possi- 
bility of  smells  arising  from  the 
kitchen  into  the  audit'^rium.  A  fan 
was  placed  in  each  wall  of  the  stair- 
ways leading  to  the  auditorium  from 
the  kitchen,  these  fans  discharging 
back  into  the  kitchen.  This  arrange- 
ment proved  most  successful  in  pre- 
venting any  smells  of  any  kind  arising 
through  the  stairways. 

The  architects  of  the  Folies  Bergere 
Theatre  are  Herts  &  Tallant,  New 
York.  The  entire  mechanical  equip- 
ment w-as  designed  and  installed  by 
Francis  Bros.  &  Jellett,  Philadelphi.a 
and  New  York. 
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The  Problem  of  Sub-Basement 
Ventilation 

A  paper  by  D.  M.  Quay  on  the 
ventilation  of  the  Macy  department 
store  in  New  York,  which  was  read 
at  the  recent  summer  meeting  of  the 
heating'  engineers,  brought  out  a  dis- 
cussion of  the  difficulties  of  sub-base- 
ment ventilation,  together  with  some 
useful  hints  for  reducing  the  excessive 
temperatures  in  engine  and  boiler 
rooms.  James  H.  Davis  stated  that 
in  Cliicago  there  is  considerable  dis- 
cussion going  on  over  this  matter  be- 
tween the  contractors  and  the  city  au- 
thorities. In  one  hotel,  lie  said,  it  ha  1 
been  planned  to  arrange  sleeping  quar- 
ters for  the  engineers  and  some  of 
the  help  in  the  sub-basement.  The 
authorities  would  not  permit  it,  al- 
though it  was  shown  that  sut"Hcient 
ventilation  would  be  provided. 

Mr.  L,  C.  Soule:  There  is  one 
l)lant  in  Chicago  where  the  basement 
ventilation  of  a  department  store  is 
accomplished  by  introtlucing  all  the 
fresh  air  on  one  side,  blowing  same 
across  the  room  and  exhausting  it  on 
the  other  side.  It  seems  to  me  that  if 
the  right  proportions  arc  used,  tint 
is.  a  very  good  method.  The  intakes 
and  exhausts  are  located  well  up  on 
the  walls,  near  the  ceiling.  The  room 
is  about  60  feet  wide. 

Prof.  John  R.  Allex  :  There  is 
one  difficulty  I  soiuetimes  meet  with 
in  sub-basement  ventilation,  particu- 
larly in  one  case  I  have  in  mind,  in 
which  the  difficulty  was  due  to  the 
fact  that  the  air  increased  in  tem- 
perature after  passing  any  consider- 
able distance  into  the  room.  When 
we  first  made  this  installation  we 
found  that  taking  the  air  in  at  the 
ceiling,  with  its  temperature  at  65°, 
and  then  letting  it  pass  the  full  length 
of  the  room  and  exliausting  it  from 
the  kitchen,  say,  a  distance  of  75  ft., 
tlie  temperature  of  the  air  was  in- 
creased 5°  or  6° — in  extreme  cases  as 
nnich  as  8°.  We  had  to  make  a 
change  in  our  plant  and  introduce  air 
at  tile  opposite  Qni\  of  the  room  in 
order  to  keep  down  the  temperature. 

President  Boltox  :  The  removal 
of  heat  in  the  engine  and  boiler  rooms 


presents  peculiarly  variable  problems. 
The  introduction  of  air  under  pressure 
into  engine  rooms  as  a  means  of  ven- 
tilation is  of  little  value,  as  the  cool 
air  becomes  heated  almost  immediate- 
ly, and  such  a  supply  must  be  supple- 
mented by  large  venting  or  exhausting 
ai)paratus.  T  had  to  ventilate  an  en- 
gine room  in  a  large  hotel  in  New 
York  in  which  the  temperature  in  the 
summer-time  was  as  high  as  1  «>°,  and 
brought  it  down  to  110°  by  reversing 
the  supplv  fan  and  using  it  as  an 
exhauster,  when  the  frc^h  air  readily 
found  its  way  in  through  the  opening 
from  the  exterior  atmosjihere.  The 
main  thing  is  to  get  the  heated  or  ex- 
I)anded  air  out  of  the  room  and  then 
allow  fresh  air  to  find  its  own  wa^  in, 

Mr.  Soule:  In  one  boiler  room  in 
Chicago  the  heated  air  is  carried  from 
the  tops  of  the  boilers  through  ducts 
and  forced  by  fans  under  the  boilers, 
wliere  it  is  discharged  through  Jones 
stokers.  That  is  a  very  good  method 
of  decreasing  the  temperature  of  the 
air  so  that  it  will  not  affect  the  first 
floor.  (  )f  course,  there  was  a  sepa- 
rate fan  supplying  fresh  air  for  the 
men.  The  travel  of  this  air  was  across 
the  room. 

Ventilators  on  Bottoms  of  Cars 

"In  Chicago  the  elevated  railway 
coinpany,"  says  Mr.  lienj.  \atkin, 
"has  now  provided  ventilators  on  the 
bottom  of  the  cars — a  \'-shaped  pro- 
jector, five  being  placed  on  each  car. 
P)y  running  the  smoker  ahead,  and 
with  the  assistance  of  these  ventila- 
tors, the  air  is  not  at  all  objectionable, 
the  increase  of  CO;  being  not  over 
50*^  more  than  when  the  car  is  empty. 
I  might  add  that  the  cars  are  of  the 
open-platform  tyi)C  and  the  doors 
were  kept  closed.  Practically  all  of 
those  new  cars  have  been  built  by  the 
Pullman  Company,  principally  for  the 
Twelfth  street  line,  which  is  patron- 
ized largely  by  laborers.  I  had  occa- 
sion to  ride  on  that  line  when  the  old 
cars  were  running,  and  you  can  read- 
ily notice  the  difFcrence  in  the  air  with 
the  new  cars.  While  the  air  now  is 
not  as  pure  as  on  some  of  our  other 
lines,  there  is  a  great  improvement." 
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So-Called  Superiority  of  Exhaust  Steam 
Over  Live  Steam  for  Heating 

A  further  expression  of  views  on 
the  part  of  heatint;  engineers  as  to 
the  comparative  efficiency  of  exhaust 
and  live  steam  for  heating  purposes 
was  given  at  the  recent  heating  engi- 
neers' meeting  in  Chicago  in  connec- 
tion witli  a  special  topic  on  the  subject. 

Prof.  J.  D.  Hoffman  said  he 
thought  this  was  a  case  where  a  gen- 
eral statement  has  been  based  on  local 
conditions.  "Vou  cannot  get  some- 
thing for  nothing  in  this  world,"  he 
added.  "If  you  take  live  steam  into 
an  engine  cylinder,  that  live  steam 
having  I, GOO  or  1,200  I'..  T.  L'.  in  it, 
or  dry  steam,  and  put  it  through  the 
cyliiifler,  doing  work  as  it  i)asses 
through,  it  comes  out  as  exhaust 
steam,  with  less  heat  in  it  than  when 
it  went  in.  1  do  not  see  any  other 
way  out  of  it.  Xow,  if  it  has  less  heat 
in  it  when  it  comes  out  there  is  less 
heating  capacity." 

President  Bglto.v  :     I  have  never 
seen  definite  results  evidencing  supcri- 
oritv  in  exhausted  steam  for  heatin"- 
purposes,  and  I  fail  to  see  how  it  can 
afford  more  heat  than  live  steam.     It 
is  probable  that,  in  some  cases,  par- 
ticular   conditions    have    obtained    in 
which   exhausted    steam   has   been   so 
connected  to  a  heating  system  as  to 
inject  itself  through  the  system  in  a 
better  manner  than  would  take  place 
with  live  steam  through  the  reducing 
valve,  and  in  that  way  a  better  circu- 
lation may  have  been  attained,  whicli 
has  led  to  the  idea  that  the  result  was 
due  to  superior    value    of    exhausted 
steam.    I  have  seen  live  steam  connec- 
tions made  into  exhaust  steam  heat- 
ing systems  in  such  a  defective  way 
that  it  has  placed  the  live  steam  sup- 
ply at  a  disadvantage.    While  exhaust 
steam  was  injected   directly  into  the 
system,  the  live  steam  supply  was  in- 
jected   at    right-angles,  and.  in    some 
cases,    the    reducing    valve    was    too 
small,   and,   in    other   cases,    the    live 
steam  supply  had  to  follow  tortuous 
passages  and  bends  to  get  to  the  heat- 
ing system. 

^Tr.  W.  ]\I.  M.\ck.\y  :    In  following 
up  the  argument  that  has  come  to  us 


from  time  to  time,  I  believe  the  state- 
ment has  been  made  largely  by  men 
who  advocate  vacuum  systems  of 
heating,  their  claim  being  that  the 
lower  the  temperature  of  the  heating 
medium  or  steam,  the  greater  its  heat- 
ing efficiency. 

President  Bolton:  In  discussing 
this  matter  with  some  very  ardent  ad- 
vocates of  the  superiority  of  exhausted 
steam,  I  suggested  that  it  might  be 
possible  that  moisture-laden  steam 
would  have  a  better  effect  inside  of 
a  radiator  than  the  dry  steam.  A 
radiator  has  a  very  moderate  amount 
of  interior  cubical  space,  while  it  has 
a  large  amount  of  thin  surface  ex- 
posed, and  moisture  in  the  steam 
might  gather  on  the  interior  surface 
and  afford  a  better  means  of  convey- 
ing heat  to  the  surface  than  the  dry 
<jr  superheated  steam  in  contact  with 
that  surface. 

Mr.  Gifi-ord:  While  it  may  be  il- 
logical and.  theoretically,  it  is  abso- 
lutely impossi))le,  nevertheless  I  be- 
lieve that,  practically,  exhaust  steam 
goes  further  in  heating  effect  than  live 
-team.  There  are  numerous  buildings 
where  the  use  of  the  engine  as  a  re- 
ducing valve  enables  them  to  be  heated 
at  a  lower  fuel  expense  than  when 
live  steam  is  used  through  the  ordi- 
nary reducing  valve.  I  think  the 
problem  lies  in  connection  with  the 
relative  amount  of  moisture  in  the 
steam. 

In  one  installation  in  the  plant  of 
Louis  Hance  &  Co.,  in  Chicago,  the 
building  was  entirely  enclosed  by  De- 
cember, and  the  janitor  started  up  the 
heating  plant  prior  to  the  installation 
of  the  engine.  The  boiler  plant  and 
the  vacuum  heating  system  were  com- 
plete. The  boiler  capacity  was  greatly 
in  excess  of  what  the  heating  system 
should  condense  in  heating  that  build- 
ing, but  the  building  would  not  heat, 
and  the  vacuum  heating  system  was, 
of  course,  held  responsible  for  it.  All 
we  could  say  was:  "Wait  till  th.e 
engine  is  connected  up  and  you  will 
see  the  exhaust  steam  going  to  waste." 
That  came  to  pass. 

In    this    connection,  I    believe    the 
proper  connection  for  the  live  steam 
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through  a  reducing  valve  is  in  the  top 
of  the  feed  water  heater  and  not  in  the 
usual  place,  so  that  the  live  steam, 
when  delivered  there,  can  pick  up 
the  necessary  or  proper  amount  of 
moisture. 

President  Bolton:  I  have  hearl 
of  a  system  installed  in  New  York 
City  in  which  the  return  water  is  bled 
into  the  steam  supply  pipe  with  the 
idea  that  the  steam  will  absorb  some 
of  the  moisture  as  it  passes  along,  and 
have  been  told  that  this  arrangement 
will  be  tried  out  this  winter,  to  see  f 
the  humidifying  effects  of  superheated 
steam  has  any  effect  on  the  interior 
surface  of  the  radiator.  That  alone 
can  explain  any  proven  superiority,  if 
such  exists,  because  there  is  no  more 
actual  heat  in  exhaust  steam,  but  less, 
than  live  steam. 

Prof.    John    R.  Allen:     I    think 
there    is   no   (jucstion   but   that   moist 
steam    carries    heat    better    than    live 
steam.    In  my  experience,  superheated 
steam    is    a    very    ix>or   conductor    of 
heat.     Superheated  steam  is  very  dry. 
When  you  increase  its  moisture  you 
increase  its  power  of  conduction.  That 
is  very  well  shown   in  the  steam  en- 
gine.    If  you  take  any  onlinary  engine 
and  have  it  operated  so  as  to  have  dry 
steam  at  the  exhaust,  you  will  get  less 
condensation  on  account  of  less  heat 
transmission  to  the  cylinder  walls.     It 
has  the  same  effect  in  radiators.     If 
our  steam  is  moist  we  will  get  a  much 
greater  heat  transmission  to  the  wall 
than  with  a  dry  steam.     I  low  we  can 
get  any  greater  amount  than  the  total 
amount  of  the  heat   is,  of  course,  a 
question. 

Mr.  J.  F.  Hale:  Some  years  ago 
there  was  a  plant  installed  in  a  build- 
ing with  which  I  am  familiar.  Low- 
pressure  boilers  were  used  for  heatin;^ 
the  building,  and  it  was  specified  that 
steam  should  be  taken  direct  from  the 
boilers  without  a  reducing  valve  direct 
into  the  heating  apparatus  at  5  lbs. 
pressure.  There  was  a  vacuum  heat- 
ing system  attached  and  it  was  impos- 
sible to  get  satisfactory  results.  The 
steam  would  not  carry  into  the  far 
points.  The  company  whose  appara- 
tus   was    installed    insisted    that    the 


reducing  valve  should  be  used  in 
order  to  remove  the  moisture  that  was 
being  carried  directly  from  the  surface 
of  the  water  into  the  heating  mains, 
and  at  their  own  expense  they  made 
a  careful  calorimeter  test  of  ihe  steam 
under  both  conditions.  They  found 
that  when  passing  steam  through  the 
reducing  valve  a  superheated  condi- 
tion prevailed  in  the  steam  and  the 
building  was  heated  successfully, 
whereas  when  the  reducing  valve  was 
cut  out,  and  steam  at  5-lbs.  pressure 
was  admitted  direct  from  the  boiler 
into  the  heating  main,  the  percentage 
(tf  moisture  was  so  great  that  the 
steam  would  not  carry  it  to  the  far 
I)oints. 

Mk.  Giffokd:  I  have  frequently 
seen  the  same  condition,  duo  to  the 
lifting  of  water  out  of  the  boiler  into 
the  mains  to  such  an  extent  as  to  cut 
off  the  flow  of  steam  to  the  far  points. 
\\^^ter  lifting  may  have  been  the  trou- 
ble in  the  plant  referred  to  bv  Mr. 
Hale. 

Mr.  Hale:  Before  that  test  was 
made  we  put  a  steam  separator  on  the 
line  and  removed,  as  far  as  possible, 
the  moisture  that  was  carried  up  from 
the  boiler  with  the  steam  and  that 
did  not  seem  to  improve  conditions  at 
all. 

Prof.  Hoffman:  Was  not  that 
steam  superheated  after  it  passed 
through  the  reducing  valve? 

^^R.  Hale:  That  was  exactly  the 
condition. 

Mr.  I.  H.  Davls:  There  is  25% 
less  fuel  used  under  conditions  of  re- 
fluccd  steam  prcsstirc.  When  the 
plant  referred  to  bv  Mr.  Hale  was  run 
under  a  pressure  of  5  lbs.  the  pumps 
would  scarcely  handle  the  water  of 
condensation.  They  were  nm  by 
steam  from  a  separate  boiler.  The 
boilers  were  run  at  60  lbs.  pressure, 
and  after  the  reducing  valve  was 
placed  on  the  heating  main  one  pump 
was  ample  to  take  care  of  the  con- 
densation. 


The  Amount  of  Solid  Material  Extracted 

by  Air  Washers 

One  of  the  topics  discussed  at  the 
recent  heating  engineers'    meeting    in 
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Chicago  was  the  amount  of  solid  ma- 
terial, dust  and  dirt  extracted  bv  air- 
washing  apparatus  in  various  cities, 
say,  per  1,000,000  cu.  ft.  of  air  treated, 
bpeaking  on  this  topic,  Mr.  Thomas, 
of  Thomas  &  Smith,  manufacturers  ot 
the  Acme  air  waslier,  said:  "With  a 
perfect  air  washing  apparatus  we  can 
extract  99%  of  the  sohd  material  from 
the  air.  Different  localities  in  the 
same  city  will  have  different  quantities 
of  solid  matter  in  the  air.  I  do  not 
think  I  would  care  to  make  an  off- 
hand statement  as  to  the  weight  of 
solid  matter  taken  out  of  the  air  in 
different  cities.  Here  in  Chicago  we 
are  taking  out  as  much  as  60  lbs.  of 
solid  matter  in  72  hours  with  a  40,000- 
ft.  air  washer  on  a  lo-hour  run.  That 
is  about  as  close  an  observation  as  I 
have  made  regarding  the  actual 
weight  of  material  extracted.  But  we 
have  made  many  tests  as  to  the  per- 
centage of  solid  matter  taken  out  ."^f 
air  by  air  washers  and  that  will  vary 
anywhere  from  95%  to  99%,  and  we 
have  liad  as  gocnl  as  99^'S%- 

President  Bolton  :  Do  you  dete''- 
mine  the  percentage  by  analysis  of  the 
air? 

Mr.  Tiio.mas  :    Ves. 

F*RESiDENT  Bolton  :  In  Chicago,  is 
the  nature  of  that  material  a  dust  or 
is  it  carbon  ?* 

Mr.  Thomas:  It  is  carbon  dust  and 
a  mixture  of  other  things.  In  some 
localities  you  will  find  coffee  and  pea- 
nut scale  and  other  matter  blown  out 
in  the  process  of  preparing  foodstuffs 
and  manufactured  products.  That  all 
gets  into  the  air  and  finds  its  way 
into  the  ventilating  apparatus.  But 
alx>ut  half  of  the  dirt  is  carbon. 

President  Bolton  :  Can  you  re- 
move the  smoke  from  the  air  within 


Mr,  Thomas:  There  are  very  few 
smells  that  will  not  be  dissipated  Dy 
an  air  washer.  If  the  air  is  over- 
charged with  sulphur,  you  will  get  a 
trace  of  the  sulphur.  That  can  be  re- 
moved by  putting  a  chemical  solution 
in  the  machine,  using  soda  ash  or 
something  of  that  kind.  Outside  of 
sulphur,  there  are  very  few  odo:s 
that  get  through.  In  the  stockyards, 
for  instance,  when  you  go  into  Swift's 
office  building,  there  is  no  trace  there 
of  the  odors  in  the  yards,  but  as  soon 
as  you  leave  the  building  the  odors 
are  decideilly  noticeable. 

Mr.  N.\tkin  :  In  the  Armour  office 
building,  at  the  stockyards,  the  air 
washers,  I  believe,  are  of  40,000  cu. 
ft.  capacity,  the  tank  floor  containing 
40  sq.  ft.  They  removed,  in  the  sum- 
mer time,  2  iji.  of  dirt  from  that  floor 
every  day  with  the  apparatus  running 
for  12  or  14  hours  a  day.  Odors  are 
almost  entirely  eliminated.  In  sum- 
mer, of  course,  there  is  more  dirt  to 
be  removed  than  in  winter,  as  we  have 
the  dust  in  the  air  in  addition  to  the 
smoke  and  other  particles. 


■o  ^ 


Mr.  Thomas:  Xo,  that  cannot  be 
done.  We  can  get  within  about  20% 
of  all  the  smoke.  In  other  words, 
you  can  get  about  70%  of  the  carbon 
out  of  the  smoke,  but  no  more  unless 
you  had  a  device  of  prohibitive  di- 
mensions and  an  excessive  water 
supply. 

President  Bolton  :  Can  you  tell 
us  anything  about  the  elimination  of 
smells  with  air  washers? 


Problems  in  Connection  with  Boiler 
Rating 

We  present  herewith  extracts 
from  the  discussion  of  Frank  L. 
Busey's  paper  on  the  subject  of  boil- 
er and  furnace  ratings  which  was 
read  at  the  recent  summer  meeting 
of  the  heating  engineers  and  which 
appeared  in  The  Heating  and  Ven- 
th.ating  Magazine  for  July: 

Prof.  Allen:  In  determining  his 
results,  I  would  ask  Mr.  Busey  if  he 
could  distinguish  between  the  fire 
surface  and  the  flue  surface  of  the 
boilers  tested? 

Mr,  Busey  :  No.  I  took  the  total 
heating  surface.  That  would  make 
some  difference,  although  I  have 
not  been  able  to  determine  just  how 
much.  It  is  very  difficult  at  best  to 
ascertain  what  the  various  manu- 
facturers call  direct  and  indirect 
heating  surface.  I  might  measure 
up  a  boiler  and  call  some  of  the  sur- 
face direct,  though  the  manufactur- 
ers might  call  a  little  more  of  it  di- 
rect. As  fa*-  as  I  can  determine, 
basing    estimates     upon     the     total 
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heating  surface  regardless  of  the  ratio 
of  direct  to  indirect  surface,  has  not 
made  any  serious  difference  in  the  re- 
sults. 

Prof.  Allen*  :  Do  you  not  think 
there  is  a  marked  difference  between 
the  fire  surface  and  the  fuel  sur- 
face? 

Mr.  Busey:  There  is,  yes,  but  with 
any  ordinary  variation  in  their  ratio 
the  efficiency  is  not  greatly  affected. 

Prof,  Allen:  I  can  always  dis- 
tinguish this  difference.  In  a  power 
boiler,  the  gas  is  always  dynamic 
and  in  a  heating  boiler  it  is  static. 

Mr.  Busey:  That  is  true  when 
you  put  on  extra  indirect  surface 
and  the  passes  are  tortuous  and  more 
or  less  restricted.  They  soon  till  up 
with  soot,  choking  the  draft.  This 
is  shown  when  anthracite  coal  is 
burned.  In  that  case,  with  the  ad- 
dition of  more  indirect  ^urfacc,  the 
greater  the  ratio  of  heating  surface  to 
grate,  the  greater  the  effect  while, 
with  bituminous,  the  ctTccts  are  no- 
ticeably less. 

Prof.  Allen  :  To  give  your  charts 
universal  application,  you  would 
have  to  know  the  proportions  of 
fire  surface  and  flue  surface  or  else 
develop  a  curve  for  a  particular 
boiler,  would  you  not? 

Mr.  Busey:  I  hardly  think  so.  I 
have  been  able  to  obtain  the  results 
of  a  good  many  tests,  and  in  plot- 
ting them  it  surprised  me  to  see 
how^  close  they  came  to  each  other, 
irrespective  of  how  much  direct  or 
indirect  surface  there  was  and  irre- 
spective of  the  shape  of  the  boilers. 

Mr.  W.  M.  M.\ck.\y:  I  think  it 
is  quite  remarkable  that  we  do  get 
that  straight  line  relation  between 
the  ratio  of  grate  surface  and  heat- 
ing surface  and  it  seems  to  me  that 
if  it  is  based  on  a  large  number  of 
observations,  it  practically  over- 
comes the  obstacle  of  the  necessity 
of  knowing  the  relative  amounts  of 
fire  and  flue  surfaces. 

I  believe  the  basis  of  rating  is 
relatively  unimportant;  that  is,  we 
do  not  need  to  rate  a  boiler  in  terms 
of  horsepower,  because  that,  after 
all,    is    a    definite    number    of    heat 


units  and  we  can  readily  translate 
that  into  so  many  square  feet  of 
radiation. 

Mr.  W.  W.  M.\con  :  I  notice  that 
according  to  Mr.  Busey 's  figures 
that  there  is  a  relatively  constant 
efficiency  for  a  considerable  range 
and  rate  of  firing.  I  do  not  recall 
seeing  similar  tables,  but  I  know 
that  point  has  been  raised,  particu- 
larly in  connection  with  catalogue 
ratings,  where  it  is  evident  that  the 
rating  has  been  a  mathematical  cal- 
culation, that  is.  a  scries  of  ratings 
has  been  developed  from  one  par- 
ticular test.  Mr.  Busey 's  curves 
show  that  if  we  do  not  give  ratings 
for.  say,  a  fuel  consumption  of  less 
than  4  lbs.  of  coal  per  hour  \}tv  square 
foot  of  grate,  the  error  is  not  large. 

Mr.  Bushy:  I  have  found  that 
with  most  boilers  the  efficiency 
curve  is  fairly  flat,  that  is.  within 
80%  to  100%  of  the  boiler's  rating, 
the  efficiency  is  fairly  constant. 
When  forcing  house-heating  boilers 
5O/0  to  60%  overload,  the  efficiency 
begins  to  drop  off  rapidly.  Then  again, 
I  have  run  them  as  low  as  16%  to 
i8'r  of  their  capacity,  and  the  effi- 
ciency dropped  oflf  to  perhaps  20%. 

President  Bolton  :  For  several 
years  I  have  inquired  high  and  low 
among  the  large  boiler  makers  for 
results  of  tests  run  below  50^^  of 
boilers'  rated  capacities  and  have 
not  been  able  to  learn  of  such  rec- 
ords. Inasmuch  as  a  great  many 
boilers,  both  used  for  power  and  for 
house  heating,  are  operated  for  a 
considerable  portion  of  the  time 
very  much  below  their  ratings, 
sometimes  even  below  50%  of  their 
rated  capabilities,  it  becomes  im- 
portant to  know  what  they  will  do 
at  such  low  rates  of  output.  Mr. 
Busey  makes  the  statement  that 
when  running  boilers  as  low  as  15% 
of  their  ratings  the  efficiency  is  only 
about  20%.  which  is  an  indication 
of  the  incft'iciency  of  many  steam 
heating  boilers,  because  for  a  large 
part  of  the  season,  in  most  sections, 
a  comparatively  low  output  is  rc- 
(juired  on  the  part  of  the  boilers  oc- 
cupied in  heating  service. 
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The  Importance  of  Vacuum  Cleaning  to 
the  Ventilating  Engineer 

A  review  of  the  progress  of  vacuum 
cleaning  and  an  estimate  of  the  pres- 
ent and  future  state  of  tliis  branch  of 
engineering  were  brought  out  at  the 
recent  meeting  of  the  heating  engi- 
neers in  a  discussion  devoted  to  the 
topic  of  the  importance  of  vacuum 
cleaning  to  the  ventilating  engineer. 
President  B(jlton  state  1  that  it  was 
very  interesting  to  see  how  the  heat- 
ing profession  is  reaching  out  in  this 
direction.  Just  before  leaving  Xew 
York,  Mr.  liolton  said  he  had  received 
the  rejxjrt  of  an  examination  of  a  vac- 
uum cleaning  device  which  comes 
strictly  within  the  purview  of  the 
heating  engineer.  It  is  a  new  device 
which  produces  a  vacuum  by  the 
steam  raised,  and  a  gas  tire  is  utilized 
to  dry  and  burn  the  dust  which  is 
caught  by  the  apparatus.  (This  de- 
vice was  illustrated  in  detail  in  Tut: 

He.\TI.\G     -A.ND     XliNTlLATING     M.\G.\- 

Z1NI-:  for  .September,   191 1.) 

Prof.  John  R.  .Mien  told  of  the  ex- 
periments on  vacuum  cleaners  which 
had  been  made  in  Detroit  before  pur- 
chasing vacuum  cleaners  for  all  the 
schools  of  that  city.  Prof.  Allen  was 
a  member  of  the  commission,  and 
stated  that  while  the  report  itself  was 
not  ready  for  jjublication  at  that  time, 
some  things  connected  with  the  inves- 
tigation could  be  stated.  "In  the  first 
place."  he  said,  '"the  vacuum  cleaner 
men  do  not  know  yet  just  what  they 
are  doing.  Some  of  the  cleaners  have 
given  vacua  all  the  way  from  7  in. 
to  15I2  in.  Vacuum  pumps  are  used 
in  this  connection  that  produce  any- 
where from  2  to  26  in.  of  vacuum.  The 
manufacturers  seem  to  have  very  little 
knowledge  of  the  vacuum  required  to 
do  certain  work.  The  weight  of  the 
machines  required  to  do  the  same  kin^l 
of  work  varies  all  the  way  from  500 
to  7000  lbs.  So  there  seems  to  be  no 
agreement  among  vacuum  cleaning 
people  as  to  the  methods  that  should 
be  followed  in  getting  results.  The 
methods  have  not  been  standardized 
at  all. 

"When  it  comes  to  cleaning,"  con- 


tinued Prof.  Allen,  "as  far  as  the 
speed  of  the  cleaning  is  concerned,  the 
vacuum  cleaner  can  never  compete 
with  the  broom.  We  made  a  test  in 
one  schoolroom  and  allowed  all  the 
vacuum  cleaner  men  to  clean  a  room 
around  the  seats.  The  work  required 
from  15  to  26  min.  Then  we  put  a 
janitor  in  with  a  broom  and  he  did 
the  same  work  in  between  33^2  and  4 
min.  As  far  as  the  work  is  concerned, 
it  is  a  little  more  work  for  the  janitor 
to  sweep  with  the  cleaner  than  with 
tne  broom.  Undoubtedly  there  has 
been  a  great  advantage  in  the  elimina- 
tion of  dust  and  the  vacuum  cleaner 
recommends  itself  for  introduction  in 
school  work  for  that  reason. 

President  Bolton  :  In  the  depart- 
ment store  of  R.  H.  Macy  &  Co.,  Xew 
York,  vacuum  cleaners  were  installed 
and  we  were  unable  to  clean  the  car- 
pets with  8  in.  of  vacuum.  The  dust 
and  dirt  ground  into  the  carpets  on 
account  of  the  traffic  made  it  neces- 
sary to  raise  the  vacuum  to  15  in.  be- 
fore the  dirt  could  be  raised. 

Dr.  W.  F.  Colrert:  I  might  say 
that  vacuum  cleaners  have  proved 
very  satisfactory  in  modernly  con- 
structed hospitals.  The  present  meth- 
od of  schoolroom  construction,  how- 
ever, is  not  adapted  to  vacuum 
cleaning.  If  the  hospital  method  of 
construction  were  followed,  of  having 
curves  instead  of  corners  at  the  base- 
board, and  if  schoolrooms  had  wash- 
able floors,  with  the  desks  set  into  the 
floors  and  the  floors  rounded  up  about 
the  desk  legs,  there  would  be  no  room 
for  complaint.  But  I  might  say,  in 
that  case,  there  would  be  no  use  for 
vacuum  cleaners  except  for  cleaning 
floor  coverings,  which  would  probably 
be  removed  from  the  rooms  each  day 
and  cleaned  in  the  yard.  The  walls 
and  floor  of  a  schoolroom  properly 
could  be  washed  down  every  day. 

Prof.  Allex  :  I  agree  with  the 
statement  that  the  question  is  one  re- 
garding the  construction  of  the  school. 
The  construction  of  the  modern 
schoolroom  is  not  to  be  recommended. 
A  schoolroom  should  be  made  so  that 
it  could  be  washed. 


36 


THE    HEATING    AND    VENTILATING    MAGAZINE 


HDATINO 


viSS 


Vol.  8 


October,  1911 


No.  10 


Pl'BLISIIKD    MONTHI.V    AT 

1123  BROADWAY.  NEW  YORK 

l.V     TlIK 

Heating  and  Ventilating  Magazine  Co. 

President    A.    S.    ARMAGNAC 
Secretary  and   Treasurer,  C.   PKTKRSKN 

The  address  of  the  officers  is  the  address  of  thi- 
maijazine. 

A.  S    ARMAGNAC.  Editor 

C.  PETERSEN.  Advcrtiiinii  Mitr. 


European  Representative: 

Ambbican   Pi;blication   Hukrau,   304,  Hif;h   IIol- 

born,  I<ondon,   W.  C. 

SubMrription, |i.oo  per  year 

Focei^n  countries,      ....  1.50    "      " 

Back  numbers. i;  cents  a  copy 

RECENT  heavy  rainfalls,  especial- 
ly in  the  vicinity  of  New  York 
City,  have  been  observed  with  much 
interest  by  heating  engineers  in  view 
of  the  recent  discussion  as  to  the  effect 
upon  the  climatic  conditions  of  a  great 
city  of  the  vast  quantity  of  heat  ema- 
nating from  its  industries  and  from 
the  heating  of  its  buildings.  It  was 
indicated  that  this  great  emission  of 
heat  might  be  capable  of  pro- 
ducing some  effect  upon  the  rain- 
fall, and  the  records  show  that 
New  York  has  experienced  a  con- 
tinuous decrease  in  precipitation 
during  the  winter  months  since  1884. 
At  the  same  time  it  was  shown  that 
the  number  of  cloudless  days  has  con- 
siderably increased.  These,  it  was 
stated,  are  indications  of  a  growing 
dryness  which  appear  to  accompany  a 
decrease  in  the  annual  precipitation. 
While  this  deduction  may  not  in  the 
least  be  affected  by  the  heavy  rains  of 
the  last  few  weeks,  especially  as  they 
occurred  outside  of  the  heating  season, 
nevertheless,  it  should  be  noted  that 


the  total  rainfall  for  the  year  191 1  up 
to  the  end  of  September  is  27.35  in., 
as  against  25.62  in.  for  the  correspond- 
ing period  last  year.  Applying  the 
tigures  of  the  remaining  months  of 
1910  to  this  year's  figures  to  date,  the 
totals  would  read  41.71  in.  for  this 
year  as  against  39.98  in.  for  1910. 
This  will  be  but  2.92  in.  below  the  nor- 


mal 


Wnii  this  issue  we  conclude 
the  i)ublication  of  llyron  T. 
Clifford's  series  of  articles  on  the  sub- 
ject of  "Central  Station  Heating."' 
The  articles  have  proved  of  such  wide 
interest  that  they  will  be  published  in 
Injok  form,  supplemented  with  a  ([uan- 
tity  of  additional  matter  that  will  make 
the  work  thoroughly  comprehensive. 
Central  station  heating  has  long  felt 
the  need  of  an  authoritative  treatise 
covering  every  phase  of  the  iiulustry, 
and  Mr.  (iifford's  forthcoming  iMHjk, 
therefore,  will  be  the  pioneer  step  to 
this  end. 


At  <  >l  .1  .l-.C  riOX  «)f  ten  formulas, 
published  on  another  page  of 
this  issue,  for  u.se  in  calculating  heat- 
ing requirements,  forms  a  striking 
illustration  of  the  variety  of  methods 
that  are  u.sed,  not  only  by  central  sta- 
tion men.  from  whom  the  formulas  in 
<|uestion  were  received,  but,  we  dare 
say.  by  many  other  heating  engineers. 
.\s  the  formulas  stand,  however,  they 
are  hardly  an  edifying  commentary  on 
the  progress  made  towards  standards 
in  heating  practice,  for  their  applica- 
tion to  a  typical  problem,  it  is  stated, 
will  give  as  many  solutions  as  there 
are  formulas.  Yet  they  are  interest- 
ing because  they  are  the  rules  that  are 
actually  in  use  to-dav  by  the  parties 
presenting  them  and  are  being  applied, 
no  doubt,  to  hundreds  of  buildings 
V earl  v. 
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Central  Statton  Heating 

By  Byron  T.  Gifford 
7. — maintenance 

(Previous  articles  in  this  series:  "Pipe  Line  Losses  from  Radia- 
tion," April,  1911;  "Rates,"  May,  1911;  "'Ready  to  Serve'  or 
'Maximum  Demand'  Rate,"  Juae,  1911;  "Operation,"  July,  1911; 
"Pipe  Line  Losses  from  Friction,"  August,  1911;  "Manage- 
ment," September,  1911.) 

Maintenance  of  heating  property  might  be  called  the  care 
necessary  to  keep  the  i)rop€rty  in  tirst-class  condition.  The 
maintenance  of  the  heatinc^  station  is.  very  similar  to  any  steam- 
generating  or  coal-burning  plant.  It  seems  unnecessary  to 
mention  the  essential  points  in  this  connection,  but  too  much 
can  never  be  said  on  this  point.  It  is  obvious  that  in  any 
plant  the  old  saying,  "a  stitch  in  time  saves  nine,"  is  very 
true.  PnKrastination  in  this  respect  is  decidedly  costly  and 
detrimental  to  good  results. 

At  tlie  tirst  sign  of  weakness  the  weakest  part  should 
be  replaced  or  repaired  at  once.  It  is  often  a  question  whether 
to  repair  a  weakened  part  or  to  replace  it  with  a  new  one. 
That  can  only  be  tlecidcd  by  experience,  but  "when  in  doubt 
rejjlace  it"'  is  a  good  proverb  to  remember  and  to  be  guided 
by,  especially  if  tlie  part  in  question  is  of  any  importance  in 
giving  iminterrii])tcd  service.  Every  little  detail  should  be 
carefully  watched.  If  the  needed  repairs  and  replacements 
are  allowed  to  go  unheeded  the  inevitable  result  will  be  a 
breakdown  with  the  cost  of  repair  increased  many  times. 

If  a  plant  is  allowed  to  get  dirty  it  soon  develops  careless 
habits  among  the  employees  and  this,  of  course,  is  bad.  Keep 
the  floor  of  the  plant  swept  up  and  use  a  little  paint  now  and 
then.  It  all  helps  wonderfully.  Cleanliness  and  neatness  will 
give  greater  returns  per  dollar  spent  than  any  other  little 
thing  that  can  be  done.  The  manager,  superintendent  and 
chief  engineer  should  be  cranky  on  this  subject.  The  details 
of  maintenance  of  boilers,  furnaces,  pumps  and  other  machin- 
ery are  well  known  and  understood  and  will  not  be  noted 
here. 

The  care  of  the  pipe  line  in  a  heating  system  is  very 
important  and  also  comparatively  easy.  As  a  general  rule  it 
is  not  a  good  policy  to  be  looking  for  trouble,  but  in  pipe-line 
maintenance  it  is  the  opposite — we  should  be  looking  for 
trouble  so  that  the  instant  anything  develops  it  can  be  remedied. 

Leaks  are  the  worst  of  all  troubles,  due  to  the  deteriorat- 
ing effect  they  have  on  the  line.  A  leak  of  either  steam  or 
water  causes  the  pipe  to  corrode,  the  covering  to  deteriorate 
and  the  efficiency  to  decrease.  The  loss  of  heat  in  the  leak 
itself  is  sufficient  to  warrant  immediate  repair,  but  this  loss 
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coupled  with  the  permanent  depreciation  of  the  pipe  hne  makes 
it  all  the  more  important  that  this  deteriorating  cause  be 
stopped. 

It  is  not  difficult  to  locate  leaks  in  a  pipe-line  system. 
Jn  any  system  the  leak  will  either  show  up  on  the  surface  of 
the  ground  by  melting  the  snow  over  the  line  or  by  causing 
a  wet  spot  to  appear.  If  the  street  is  paved  or  for  any  other 
reason  the  dampness  cannot  get  to  the  surface  the  condensed 
steam  or  hot  water  will  follow  the  conduit,  covering  or  under- 
drain  to  the  nearest  manhole  and  can  be  detected  tliere. 

It  is  at  these  places  that  we  should  be  looking  for  trouble. 
Oftentimes  a  leak  will  make  sufficient  noise  to  be  heard  quite 
a  distance  and  listening  for  this  noise  will  often  heli).  It  is 
probably  unnecessary  to  explain  how  to  discover  leaks.  It 
requires  only  a  little  common  sense. 

If  the  piping  is  made  up  in  place  by  an  experienced  pipe- 
line foreman  there  is  little  chance  for  leaks.  Before  the  pipe 
line  is  covered  it  should  be  tested  or,  at  least,  a  test  applied 
before  the  line  is  completely  covered,  so  that  a  leak  can  be 
<letected  easily  if  there  is  one.  After  the  line  is  once  tight 
there  is  little  chance  of  a  leak  developing  cxccjit  at  the  moving 
parts  and  thc^e  moving  parts  should  be  so  arranged  as  to 
allow  frcfjuent  and  easy  inspection.  It  will  be  notc<l  that 
while  leaks  arc  very  bad,  yet  the  possibility  of  leaks  in  the 
pipe  is  very  remote,  but  in  the  moving  parts  this  is  different. 
In  these  places  leaks  arc  apt  to  develop,  and  while  the  effect 
on  the  physical  condition  of  the  line  is  not  as  bad,  for  the 
reason  that  moving  parts  are  usually  in  a  manhole,  yet  the 
loss  of  heat  from  a  leak  of  this  kind  makes  it  imperative  that 
the  leak  be  stopped. 

Underdrainage  is  also  important  to  the  life  of  a  pi|)e-line 
system  if,  of  course,  the  line  is  not  laid  in  a  loose  soil  such 
as  sand  or  gravel.  If  it  is  laid  in  that  kind  of  soil  extreme 
care  should  be  taken,  to  be  sure  that  there  is  no  chance  for 
any  water  to  stand  around  the  pipe  line,  and,  if  there  is  the 
least  doubt  about  it,  put  in  the  undcrdrain.  It  is  necessary 
to  keep  the  undcrdrain  working  and  inspection  holes  should 
be  put  in  the  drains  at  manholes  so  that  it  can  be  seen  that  it 
is  operating.  Tests  should  also  be  made  from  one  manhole  to 
the  next  to  prove  that  the  drain  is  open.  This  can  be  done 
by  pouring  water  into  the  drain  and  seeing  it  pass  the  next 
inspection  hole. 

If  the  pipe  line  is  kept  dry  the  efficiency  is  kept  high,  but 
if  the  line  is  covered  with  water  the  efficiency  is  reduced 
many  fold  and.  in  addition,  the  covering  is  materially  effected 
bv  being  wet  or  bv  alteniating  dry  and  wet  conditions.  It  is 
obvious,  therefore,  that  it  is  essential  that  the  line  be  per- 
fectlv  drained. 


THE    HEATING    AND    VENTILATING    MAGAZINE  39 


Traps  sliould  be  cleaned  and  inspected  regularly.  Of 
course,  traps  are  used  only  on  steam  systems.  It  is  necessary 
to  have  a  by-pass  around  the  traps  so  that  the  traps  can  be 
taken  out  and  cleaned  and  not  interfere  with  the  operation 
of  the  line.  If  a  trap  should  stop  operating  it  will  not  cause 
any  serious  result,  as  a  rule,  but  it  can  cause  a  water  hammer, 
consequently  it  is  bad  policy  to  allow  a  trap  to  stop.  They 
should  be  inspected  at  least  once  a  week  unless  experience 
has  taught  that  is  too  often,  which  the  writer  thinks  will  not 
be  so.  Traps  are  usually  set  in  a  manhole  or  in  a  place  that 
can  be  entered  often  and  easily. 

The  traps  .should  be  connected  with  a  sewer  or  some 
convenient  drain  for  handling  the  condensation.  Cooling  coils 
of  some  kind  should  be  arranged  so  as  not  to  cause  vapor  to 
rise  from  the  sewer  connections  to  the  street. 

Meters  demand  close  inspection  and,  as  these  instruments 
are  used  to  measure  line  condensation,  we  must  consider  their 
care  under  pipe-line  maintenance.  It  is  especially  essential 
to  watch  the  meters  to  see  that  they  are  clean  and  operating 
perfectly.  Meters  should  be  tested  every  year  and  cleaned  at 
least  once  every  year.  It  is  often  necessary  to  clean  them 
oftener,  especially  on  a  new  installation  and,  for  that  reason,  a 
by-pass  should  be  installed  around  the  meters  as  well  as  the 
traps.  Between  the  meter  and  the  trap  a  telltale  pipe  should 
be  connected  so  as  to  allow  inspection  to  ascertain  whether 
or  not  the  trap  is  blowing  steam. 

Always  place  the  meters  and  traps  in  as  dry  a  place  as 
possible  and  place  them  in  such  a  position  that  they  can  be 
taken  out  and  cleaned  without  much  work.  Keep  them  well 
painted  and  free  from  rust.  During  the  summer  months  both 
the  meters  and  the  traps  should  be  taken  out  of  the  manholes 
and  cleaned,  painted  and  tested.  Then  when  the  heating 
season  starts  they  are  in  fine  shape. 

Expansion  joints  should  be  watched,  but  they  are  such 
a  small  care  that  little  need  be  said  about  them.  Keep  the 
brasses  clean  and  free  from  foreign  matter  and  keep  the 
packing  boxes  full  and  not  pulled  up  too  tight.  The  same 
can  be  said  of  valve  stems.  Keep  them  packed  well  and  pulled 
up  just  enough  to  stop  any  leaks  around  the  stem.  It  is  often 
advisable  to  place  a  shield  in  the  form  of  a  half-circle  over 
the  brass  sleeve  of  the  expansion  joint  to  protect  it  from 
scratches  caused  by  stepping  on  it  in  getting  in  and  out  of 
the  manhole.  These  shields  do  not  cost  much  and  are  very 
serviceable. 

All  cast-iron  fittings  and  all  pipes  that  are  not  covered 
and  the  inside  of  all  manhole  covers  should  be  kept  well 
painted  with  a  good  quality  of  iron  paint. 

Avoid  letting  any  surface  water  drip  through  the  manhole 
covers.  This  can  be  easily  done  by  casting  a  trough  on  the 
inside  of  the  manhole  cover  frame  to  catch  this  water  and  pipe 
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it  away  to  the  unflerdrain  or  sump  in  the  bottom  of  the  man- 
hole. If  the  manhrile  covers  are  already  in  place  without  the 
trough  it  can  be  easily  made  of  heavy  galvanized  iron  and 
attached  to  the  frame. 

As  stated  before,  we  should  not  wait  to  have  troubles 
show  themselves  on  the  surface  before  attending  t<>  them. 
EHg  into  the  proposition  and  find  out  if  there  is  anyttiing 
wrong. 

Pipe-line  maintenance  is  not  expensive.  It  is  a  very  small 
percentage  of  the  original  cost.  On  a  plant  with  five  and  one- 
half  (5^)  miles  of  mains  and  laterals,  one  man  at  $75.00 
fier  month  and  a  helper  at  $60.00  per  month  can  completely 
overhaul  the  entire  line  in  thirty  days  in  the  summer  and  one 
day  a  week  will  suffice  for  inspection  and  repairs  during  the 
heating  season.  The  cost  of  material  for  the  repairs  and 
niainti-nance  will  average  about  $220.00  per  year  for  five  miles 
or  about  $40.00  per  mile  per  year.  The  labor  per  year  amounts 
to  approximately  $315.00  or  about  $57.00  per  mile  per  year. 
As  the  average  pipe  line  costs  abr)ut  $25,000.00  per  mile,  we 
can  see  the  maintenance  is  less  than  one-half  of  one  per  cent, 
per  annum  of  the  first  cost,  which  is  a  deci<Ie«lly  low  main- 
tenance cost  and  a  property  can  be  maintained  properly  for 
that  amount.  There  is.  then,  no  excuse  to  offer  for  not  using 
all  diligence  in  maintaining  the  pipe  line  properly.  A  prop- 
ertv  well  maiiUained  will  depreciate  in  value  to  a  far  less 
extent  than  if  not  kept  up. 

Depreciation  and  maintenance  are  closely  allied. 


This  article  brings  to  a  close  Mr.  Gifford's  scries  of  papers 
on  Central  Station  Heating.  IVe  are  pleased  to  announce  that 
this  matter,  together  ivith  a  quantity  of  additional  data  en 
district  heating  practice,  written  and  compiled  by  Mr.  Gifford, 
and  covering  every  phase  of  the  subject,  will  shortly  be  pub- 
lished in  book  form  by  the  Heating  and  Ventilating  Magazine 
Company.  The  ivork  unll  constitute  the  first  comprehensive 
handbook  to  be  published  on  Central  Station  Heating  and  zcill 
embrace  not  only  its  engineering  features,  but  will  go  exten- 
siz'ely  into  the  matter  of  franchises  and  kindred  subjects. 

Orders  for  this  xvork,  which  li'ill  be  published  shortly, 
may  nozv  be  placed  with  the  Heating  and  W^ntilating  Maga- 
zine Company,  1123  Broadzvay,  Ne^v  York. 
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Relative    Economy    of    Intermittent    and 
Continuous  Heating 

A  chance  remark  made  at  the  re- 
cent summer  meeting  of  the  heat- 
ing- engineers  led  to  an  extended 
discussion  of  a  subject  that  was  not 
down  on  the  programme,  but  which 
proved  one  of  the  liveliest  interest 
to  those  present.  Speaking  to  the 
topic  of  "The  Operation  and  Care  of 
Heating  and  Ventilating  Appa- 
ratus," William  M.  Mackay  made 
the  observation  that  "it  takes  more 
coal  to  raise  the  temperature  in  a 
building  than  it  does  to  maintain 
it." 

Prof,  Allen:  In  regard  to  the 
r|ucstion  of  the  effect  of  heating  at 
night  or  allowing  a  building  to  be- 
come cold  at  night,  this  last  winter 
we  had  an  opportunity  to  experi- 
ment with  these  conditions  at  the 
University  of  Michigan,  where  we 
burn  about  loo  tons  of  coal  a  day. 
We  operate  a  plant  of  3000  H.  P. 
and  we  cx[)erimented  as  to  whether 
it  would  be  more  economical  to  al- 
low the  buildings  to  go  cold  on  Sat- 
urday afternoon  and  reheat  it  Mon- 
day morning  or  to  keep  them  heated 
during  the  entire  period.  The  re- 
sults showed  that  it  took  about  one 
ton  more  coal  to  maintain  heat  in 
the  buildings  over  Sunday  than  to 
allow  them  to  go  cold  and  then  re- 
heat them. 

N.  L.  Patterson:  In  connection 
with  the  Chicago  public  schools  we 
have  a  bulletin  calling  the  engi- 
neer's attention  to  the  fact  that  he 
will  be  required  to  have  the  build- 
ings in  proper  condition  as  to  tem- 
perature Monday  morning.  Where 
severe  weather  sets  in  Saturday  or 
Sunday  he  must  visit  his  building 
and  keep  his  heating  plant  in  opera- 
tion. As  a  rule,  however,  with 
modern  plants  such  as  we  are  now 
using,  very  few  engineers  attempt 
to  run  the  system  over  Sunday. 

Mr.  Weinshank:  To  sustain 
Prof.  Allen's  statement  I  will  add 
that  in  designing  plants  where  in- 
termittent heat  is  to  be  used.  I  al- 
ways find  it  good  practice  to  in- 
crease the  radiation  about  30%.     I 


also  find  that  additional  amount  of 
fuel  thus  consumed  in  a  season  cor- 
responds to  the  extra  amount  of  ra- 
diation put  in. 

I  can  cite  a  case  where  a  Roman 
Catholic    Church    and    Presbyterian 
Church   were  within  two  blocks  of 
each    other.      They    were    both    of 
about  the  same  size  and  the  janitors 
of     the     two     churches     exchanged 
notes   regarding  the   fuel   consump- 
tion.    In  the   Presbyterian   Church, 
which    was    only    heated    Wednes- 
days, Saturdays  and  Sundays,  they 
burned    about    25%    or    30%    more 
fuel    than    in    the    Roman    Catholic 
Church,  where  the  temperature  was 
kept   at  70%   all   the   week   and   24 
hours  a  day.     In  designing  work,  I 
usually  tell  the  owner  that  it  will  be 
cheaper  for  him   to  keep  up  steam 
continuously  during  the  heating  sea- 
son than  to  let  the  building  cool  off 
at  intervals.      Several    look    at    the 
statement   skeptically    but,    after    a 
trial,  they  find  it  is  cheaper  for  them 
to  keep  up  steam  and  give  the  ap- 
paratus the  care  that  it  requires. 

Any  heating  apparatus,  operated 
intermittently,  also  suffers  greatly 
from  wear  and  tear.  Steam  fitters 
will  tell  you  that  in  such  cases  they 
are  often  called  upon  to  replace 
cracked  radiators  and  bursted  sec- 
tions or  Icakv  tubes  of  boilers. 


Institute   of   Operating  Engineers 

Following  are  the  officers  elected  at  the 
first  annual  meeting  of  the  institute,  held 
September  1-3,  at  the  Engineering  So- 
cieties Building,  where  the  institute's 
headquarters   are   located: 

President,  J.  C.  Jurgensen;  vice-presi- 
dent, for  one  year,  Willis  Lawrence; 
vice-president,  for  two  years,  W.  B.  Ennis; 
vice-oresident,  for  three  years,  J.  G. 
Ould;  secretary,  H.  E.  Collins,  and  treas- 
urer, W.  P.  F.  Hill. 

■ 

Cash  for  Back  Numbers 

Liberal  prices  will  be  paid  for  any  or 
all  of  the  following  back  numbers  of  The 
Heating  and  Ventilating  Magazine: 
February,  March,  August  and  November, 
1905;  March,  May  and  December,  1906; 
January,  October  and  November,  1007; 
January  and  August,  1908;  January,  Feb- 
ruary and  September,  1909;  March.  Sep- 
tember and  October,  1910.  Address  The 
Heating  and  Ventilating  Magazine, 
1 123   Broadway.    New   York. 
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Plans  Must  Be  In  Accordance  With  Ac- 
cepted Proposition 
In    an    action    for    the    balance    of    the 
contract    price    for    building    a    school- 
house    it    appeared    that    when    the    con- 
tract   was    signed,    ventilators    had    not 
been    discussed    and    it    was    not    known 
to  the  contract   parties  that  they  would 
be   referred   to   in    the   plans.     Tlic    esti- 
mate   was    made    from    a    picture    of    the 
schoolhouse.   When  the   plans  were  pre- 
sented    to     him     the     plaintiff     said     he 
would     not     build,     as     they     had     been 
changed  and   handed   them   back.    Tlierc 
was  evidence  that  a   trustee   then   stated 
that    they    would    leave    the    ventilators 
out.     The  plaintiff  thereupon   began  the 
work   and   erected    the    building    without 
ventilators.     After  its  erection   the   trus- 
tees refused   to  payment   of  the   balance 
of    the    price    until    the    ventilators    had 
been    put    in.      It    was    held    that    as    the 
plans     and     specifications     when     finally 
prepared    were    not    in    accordance    with 
the     proposition     which     the     contractor 
made    and    the    trustees    accepted,    the 
former  was  not  required  to  put  in  ven- 
tilators unless,  after  the  plans  were  pre- 
sented   to    him,    he    approved    of    them 
and  agreed   to  build   upon   them. — Smith 
vs.  Russell,  129  N.  Y.  Supp.,  461. 

Breach   of   Warranty   of   Hot-Air   Wood 
Furnace 
In   an    action    for   dam.nges    for   breach 
of  warranty  that  a  hot-air  wood  furnace 
would    properly    heat    a    dwelling    house 
in    which    it    was    erected,    evidence    for 
the    defendants    that    they    had    erected 
other  iieating  plants  witli  the  same  kind 
of  furnaces,  and  that  they  had  all   been 
efficient,     and     some     had     satisfactorily 
heated    houses    of    equal    size    with    the 
plaintiff's  with  wood  fuel  was  held  mad- 
missible    on    the    gro>ind    that    the    evi- 
dence   had    no    tendency    to    show    that 
the    furnace    in    question    complied    with 
the  warranty.     The  plaintiff's  claim  was 
that   the   furnace   was   better   adapted   to 
coal  than  wood  and  would  not  heat  the 
house    with    wood,    which    was    what^   it 
was   agreed  that  he   should  burn. — Wat- 
kins     vs.      Phelps.     Michigan      Supreme 
C^urt. 


a     month     before    the     tenant     left     the 
premises,  which   was   a  year   before    the 
expiration    of   the    lease.      He    faded    to 
pay  anything  for  the  work,  and  the  ac- 
tion   was    brought    to    foreclose    a    me- 
chanic's  lien    placed   upon   the    premises 
and  was   instituted   against   the   landlord 
on    the    theory    that    she    consented    to 
the    improvements    and    became    thereby 
liable    for    their    cost.      The    New    York 
lien    law    provides    that    contractors    and 
others    who    perform    labor    or    furnish 
material    for    the    improvement    of    real 
propety  with   the  consent  of   the   owner 
shall  have  a  lien  upon  the  property.     It 
Nvas   clearly  established  by   the   evidence 
that  the  lease  provided  in  express  terms 
that    the    tenant    should    have    a    steam 
heating     plant     installed    in     the     prem- 
ises   for  which  he  was  allowed  the  sum 
i,l  $200  per  month  by  way  of  deduction 
from   the   rent.      It   was   also   undisputed 
that  the  landlord  called  on  the   p  aintitt 
and  sent  him  to  the  tenant  to  make  the 
contract    for    the    work.      The    pl^'n^iff 
thereupon    saw    the    tenant,    secured    the 
contract,   and   performed    the    work;   but 
his   demand   for  payment   from   the   ten- 
.-int    was    refused.      On    appeal     it    was 
held   that   the  case   as   made   out   by   the 
plaintiff    established    a    cause    of    action 
and   judgment    dismissing    the    case    wa^ 
reversed    and    new    trial    ordered.       1  he 
provision    in    the    lease    in    reference    to 
Ihe    work    and    the    act    of    the    landlord 
in    directing    it    constituted    a    suff^^cient 
consent     within     the     purpose     and     re- 
quirements of  the  statute. 

The  case  is  similar  to  N.  \.  I•-lc^^tor 
Supplv    Co.    vs.    Bremer.    74    App.    Div.. 
400,   77   N.   V.   Supp.,   !;o9.  where   it   was 
held    that    where    a    lease    contained    a 
covenant  bv  which  the  lesses  agreed  to 
install     a     steam     heating    and    elevator 
plant    upon    the    premises    at    their    own 
expense,    the    plant    to    belong    to    the 
lessors   at   the   completion    of   the   term, 
and    the    lessees    entered     into    a    con- 
tract   for   the   work   with   the  knowledge 
of   the   lessors,   the    inference   was   justi- 
fied   that   the   work   was    done    with    the 
consent    of    the    lessors,    rendernig      he 
propertv    subject    to    *  ,"^«h^"'f  ^, ''^" 
for  the 'cost  of  the  work.-Meistrell   vs. 
Baldwin,  New  York  Appellate  Division. 


Lien    on    Property    for    Price    of    Steam 
Heating  Plant   Installed   with 
Owner's   Consent 
The    defendant    was    owner    of    prem- 
ises  leased  to   a  tenant   for  three   years. 
The  tenant  emploved  the  plaintiff  to  in- 
stall   a    heating   apparatus    in    tlic    prem- 
ises, and  the  work  was  completed  about 


Van  Auken  Patent  Not  Anticipated 
The  Van  Auken  patent.  No.  8j8,i5.?.  for 
valve  mechanism  for  discharging  a»r  a"a 
water  of  condensation  from  steam  heat- 
ing systems,  was  not  anticipated,  al- 
though the  elements  of  the  combination 
were  all  in  the  prior  art  in  some  form, 
and  it  discloses  invention.  While  not  a 
pioneer  in  a  broad  way,  the  claims  are 
entitled  to  a  reasonably  liberal  construc- 
tion The  first  four  claims,  while  broad 
in  terms,  must  be  limited  by  the  specihca- 
tion  and  drawings  to  a  structure  m  w-hich 
the  conduit  between  the  radiator  and  the 
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float  chamber  opens  into  the  chamber 
above  the  line  at  which  the  water  of  con- 
densation therein  lifts  the  float.  As  thus 
limited,  the  patent  is  not  infringed  by 
the  device  of  the  Boegen  patent.  No. 
959.297. 

The  Canfield  and  Van  Auken  patent, 
No.  890,555,  for  a  discharge  valve  mech- 
anism for  steam  radiators,  is  not  in- 
fringed by  the  device  of  the  Boegen  pat- 
ent.— Van  Auken  vs.  Monash-Vounkcr 
Co.,  Circuit  Court,  N.  D.,  Illinois,  E.  D. 


Changes   in   Street   Grades 

The  Supreme  Court  of  Indiana  holds 
that  a  light  and  heating  company  is  not 
entitled  to  an  award  for  damage  caused 
its  property  by  a  change  of  the  grades  of 
streets  made  by  the  city  in  making  an 
improvement  under  the  track  elevation 
statute  of  March  3,  1905  (Indiana  Acts, 
1905.  c.  82).  thus  invalidating  an  assess- 
ment of  such  damages  by  the  board  of 
public  works.— City  of  Indianapolis  vs. 
Indianapolis  Light  &  Heat  Co. 


No  Rights  Under  Surety  Bond  Without 
Priority  of  Contract 
A  boar<l  of  education  contracted  with 
an  engineering  corporation  to  install  a 
heating  and  ventilating  equipment  in  a 
public  school  building,  and  the  contrac- 
tor gave  the  bond  of  a  surety  company. 
The  contractor  did  not  perform  the  work, 
but  another  company  subsequently  did. 
Under  a  contract  with  this  company,  the 
plaintiff  in  an  action  against  the  surety 
company  furnished  and  installed  the  cov- 
ering for  the  steam  pipes  which  formed 
part  of  the  heating  apparatus.  There  was  no 
contractual  relation  between  the  plaintiff 
and  the  first  corporation  or  the  board  of 
education.  It  was  held  that  though  the 
plaintiff  furnished  the  material  and  in- 
stalled the  covering  of  the  pipes  it  could 
not  recover  aeainst  the  surety  on  the 
bond,  because  it  did  not  appear  that  the 
material  was  furnished  or  the  labor  per- 
formed under  a  contract  with,  or  at  the 
instance  of,  the  original  contractors, 
whose  conduct  was  assured  by  the  surety 
company  or  with  the  board  of  education. 
—Board  of  Education  vs.  United  States 
Fidelity  &  Guarantee   Co..  Missouri. 


When  Is  a  Ventilating  Apparatus  "On 
Sale"  Within  the  Patent  Law? 
In  an  equity  action  to  restrain  the  in- 
fringement of  letters  patent  for  im- 
provements in  a  ventilating  apparatus 
the  defendant  pleaded  in  substance  that 
during  the  pendency  of  his  application, 
the  patentee  represented  to  the  Com- 
missioner of  Patents  that  the  subject 
matter  of  his  application,  shown  in  his 
specification  and  drawings,  had  been  "in 
public  use  and  on  sale  and  had  been 
sold  in  the  United  States  of  America 
more  than  two  years  before  fthe)  ap- 
plication   was    filed"    in    the    Patent    Of- 


fice, March  5,  1908;  that  the  patent  was 
therefore  void,  because  of  the  Commis- 
sioner's error  in  granting  it.  There  was 
no  public  use  of  the  invention,  and  the 
question  before  the  court  was  there- 
fore :  Was  the  invention  on  sale  be- 
fore March  5,  1906?  The  phrase  of  the 
statute.  Rev.  Stat.,  §  4886,  is  "not  in 
public  use  or  on  sale  for  more  than 
two  years  prior  to  his  application." 

The  tile  wrapper  showed  that  the  ap- 
plication was  originally  rejected  by  the 
Patent  Office  because  of  a  prior  dis- 
closure of  the  invention  in  certain  pat- 
ents which  did  not  lay  claim  to  it. 
There  was  disclosure,  but  no  interfer- 
ence. The  file  wrapper  went  on  to 
show  that  the  patentee,  in  order  to 
meet  the  effect  of  the  admitted  dis- 
closure, and  to  overcome  the  action  of 
the  Patent  Office,  filed  there,  under  rule 
75,  two  affidavits  for  the  purpose  of  car- 
rying back  his  invention  beyond  the 
date   of   the    disclosure. 

In  interpreting  Rev.  Stat.  §  4886  sev- 
eral things  are  to  be  noted:  First,  the 
patent  fails  if  the  invention  is  on  sale 
by  any  person,  with  or  without  the 
patentee's  knowledge,  consent  or  ap- 
proval. It  was  otherwise  under  the  stat- 
ute of  1836.  Second,  the  invention  may 
be  "on  sale"  though  there  is  no  sale.  It 
was  otherwise  under  the  statute  of  1839. 
Third,  a  single  unrestricted  sale  is  suffi- 
cient. Fourth,  the  mere  manufacture  of 
the  invention  does  not  defeat  the  patent, 
nor  does  the  physical  non-e.xistence  of 
the  article  save  the  patent  from  the  op- 
eration of  the  statute.  The  court  held 
that  the  apparatus  was  "on  sale"'  prior 
to  the  period  of  two  years. 

A  manufacturer  who  at  a  given  date 
agrees  to  the  course  of  business  to  make, 
sell  and  deliver  at  a  later  date  according 
to  drawings  then  in  existence,  apparatus 
afterwards  patented,  appeared  to  the 
court  to  have  that  apparatus  on  sale  at 
the  later  date,  if  not  at  the  earlier. 

The  complaintant  contended  that  the 
manufacture  and  sale  should  be  looked 
upon  as  merely  experimental,  and  there- 
fore not  within  the  scope  of  the  statute. 
There  was,  however,  nothing  in  the  rec- 
ord to  show  that  the  apparatus  was  the 
first  constructed  by  the  complainant. 
The  burden  of  proving  that  the  use  was 
experimental  rested  uoon  the  patentee. — 
McCreery  Engineering  Co.  vs.  Massa- 
chusetts Fan  Co.,  Massachusetts   Circuit 

Court. 

( 

Rates  for  Heating 

Central  heating  companies  at  present 
favor  the  use  of  a  meter  that  measures  the 
condensation  from  the  various  radiators  and 
pipes  throughout  the  building.  For  this 
condensation  a  price  usually  about  one- 
tenth  of  the  cost  per  ton  of  anthracite  is 
made  for  each  1000  lbs.  of  condensation 
measured,    on    which    basis    it    is    assumed 
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that  the  maximum  efficiency  of  an  ordinary 
isolated  private  heating  plant  would  be  an 
evaporation  of  5  lbs.  of  water  per  pound  of 
fuel,  in  which  case  I  ton  of  fuel  would  pro- 
duce 10,000  lbs.  of  steam. — From  report  of 
Committee  on  Data,  National  District 
Heating  Association. 

» 

The  Use  of  Temperature  Records 
A  correct  record  of  the  outside  tempera- 
ture and  wind  velocity  daily  should  be  kept 
by  each  manager.  It  is  astonishing  how 
little  accurate  observation  of  temperature 
conditions  prevails  among  heating  plant 
customers.  \  few  warm  days  in  a  winter 
month  win  be  clearly  remembered,  the  cold 
ones  entirely  forgotten,  with  the  conse- 
quent impression  left  that  the  month  was 
comparatively  warm.  When  the  bill  for  the 
month's  heating  is  received  there  is  usually 
a  complaint,  which  the  temperature  records 
will  prove  to  be  without  founlation.  Very 
few  customers  rcali;re  the  efToct  of  the  out- 
side temperature,  and  especially  the  wind 
velocity,  upon  the  consumption  of  heat,  and 
many  of  them  have  an  idea  that  their  bills 
for  the  three  winter  mtmths  should  be 
practically  uniform,  when,  as  you  know, 
there  is  often  a  wide  variance  in  the  tem- 
perature conditions. — George  IV.  IVrighl 
before  the  Xational  District  Heating  Asso- 
ciation. 


Ventilating    the    Pennsylvania    Railroad's 
Tunnel  in  Baltimore 

The  Pennsylvania  Railroad  is  installing 
a  large  ventilating  plant  in  one  of  the 
tunnels  under  Baltimore.  This  tunnel 
is  4.96.^  ft.  long  and  has  a  cross  sectional 
area  of  432  sq.  ft.  It  was  determined 
that  it  would  require  450.000  cu.  ft.  of  air 
per  minute.  This  volume  will  drive  a 
current  of  air  through  the  tunnel  with  a 
velocity  of  12  miles  per  hour,  and  will 
give  a  complete  air  change  in  4^^  min- 
utes. 

Immediately  over  one  of  the  portals  is 
the  fan  room,  the  floor  of  which  is  28 
ft.  above  the  tracks.  In  this  room  are 
two  large  electrically  driven  Sirocco  fans, 
with  fan  wheels  or  impellers  12' '>  ft.  in 
diameter.  A  division  plate  divides  the 
breadth  of  these  wheels  into  two  equal 
sections  and  air  is  received  from  both 
sides.  The  air  is  discharged  downward 
into  the  tunnel  through  n  nozzle  which 
lies  close  to  the  roof.  This  nozzle  is 
flattened  and  curved  to  fit  the  tunnel 
arch,  so  that  the  air  comes  out  through 
a  slit  along  the  arch  extending  from  the 
springing  line  at  each  side.  This  draws 
in  air  from  the  nortal  on  the  principle  of 
an  injector.  When  a  train  is  moving 
with  the  air  current,  the  smoke  is  driven 
ahead  of  the  engine;  when  moving 
against  it.  the  smoke  is  blown  back  over 
the  cab  without  bothering  the  engine- 
man. 

To  discharge  the  volume  of  air  re- 
quired  and   to   overcome   the   friction   re- 


sistance of  the  tunnel,  the  fan  wheel 
must  revolve  at  a  speed  of  104  R.  P.  M., 
which  will  require  about  190  H.  P.  to  drive 
it.  Only  one  of  these  fans  is  intended 
to  be  run  at  a  time,  the  other  is  held  in 
reserve  for  use  in  case  of  accident- 

Charles  S.  Churchill,  chief  engineer  of 
the  Norfolk  &  Western,  who  designed  the 
ventilating  plants  of  the  Gallitzin,  the 
Big  Bend  and  the  Elkhorn  tunnels  of  the 
Pennsylvania  and  the  Norfolk  &  West- 
ern, also  designed  this  plant. 


Current  Heating  and  Ventilating  Litera- 
ture 

Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  z'cntilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti- 
lating Magazine  on  receipt  of  the  staled 
price. 

AIR    CONDITIONING 

A  Large  Fan  and  .^ir  Conditioning  Sys- 
tem for  a  Cotton  Mill.  I^  L.  Lewi-^.  Illus- 
trated description  of  a  large  fan  for  sup- 
plying air  in  a  New  Bedford,  Mass.,  mill. 
1000  w.  Eng  News— Au(f.  24,  191 1.     20c. 

CAR    HE.VTING    and    VENTILATING 

Heating  Cars  Containing  Perishable 
Freight.  E.  F.  McPike.  Read  before  the 
Peoria  Div.,  .\m.  Assn.  of  R.  R.  Supts. 
Discusses  methods,  especially  the  success- 
ful use  of  the  charcoal  heater.  2500  w. 
Ry  .\gc  Gaz — Aug.  18.  191 1.     20c. 

Ventilation  of  Sleeping  Cars.  Thomas 
R.  Crowder.  .Abstract  of  a  paper  read  be- 
fore the  .\m.  Pub.  Health  Assn.  Also  edi- 
torial. An  investigation  of  the  quality  of 
the  air  and  discussion  of  the  requirements. 
4000  w.  Ry  .Xge  Gaz— Aug.  25.  1911.    20c. 

DUST    PREVENTION 

The  Dust  Nuisance.  Its  Evils  and  .Abate- 
ment. John  S.  Brndie.  Paper  read  before 
the  Royal  Sanitary  Institute.  700  w.  Sur- 
veyor— -Aug.   18,   1911.     40c. 

FEED-WATER    HEATING 

Bleeding  Receiver  to  Heat  Feed  Water. 
Gives  calculation  showing  how  a  saving  of 
4.74%  of  the  heat  in  the  steam  may  be 
saved,  theoretically,  by  using  steam  from 
the  receiver  to  raise  the  feed-water  tempera- 
ture from  100°  to  210°  F.  1600  w.  Power— 
.\ug.  8.  191 1.     20c. 

VENTILATION 

The.  Cooling  and  Ventilation  of  Engine 
Rooms.  Discusses  the  problems  involved 
and  their  solutions.  2000  w.  Elec  Engr. 
Lond — .\ug.  II.  1911.     40c. 

\-ENTILATI0N.    MINE 

Reversing  the  Ventilation.  T.  A.  South- 
ern and  H.  W.  Halbaum.  An  extended  dis- 
cussion of  the  reversal  of  ventilation  which 
is  normally  either  of  the  exhaustive  or  of 
the  compressive  type.    4600  w.  Col  Guard — 
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July  i8,  191 1.     5300  w.  Aug.  4,  1911.  3800 
w.  (8  figs.)  Aug.  18.     Each  40c. 

A  Large  Fan  and  Air  Conditioning  Sys- 
tem for  a  Cotton  Mill.  L.  L.  Lewis.  De- 
scribes plant  having  a  20-ft.  fan  driven  by 
a  125-H.P.  engine.  960  w.  (i  fig.)  Eng 
News — Aug.  24,  191 1.    20c. 

HOT     AIR     HEATING 

Unusual  Type  of  Blower  Heating  Sys- 
tem. Illustrated  description  of  gas  en- 
gine jacket  and  exhaust  utilized  to  heat 
water  for  fan  heaters.  1300  w.  Met 
Work — July   14,   1911.     20c. 

HOT- WATER  HEATING 

Hot-Water  Heating  by  Forced  Circula- 
tion. Ira  N.  Evans.  Describes  this  sys- 
tem. Diagram.  3000  w.  Power — July  18, 
1911. 

Troubles  with  Hot  Water  Piping  and 
Hot  Water  Supplies  in  Buildings.  George 
C  Whii)pIo.  From  a  paper  read  before 
the  American  Water  Works  Association, 
Rochester,  N.  Y.,  June  8,  1911.  8300  w. 
Elng  News — July  13,  191 1.     20c. 

THEATRES 

The  Heating  and  Ventilating  of  TlK>a- 
ters.  Charles  L.  Hubbard.  Illustrates 
and  describes  advanced  ideas.  3000  w. 
Br  Build — June.   iqii.     40c. 


A    Remarkable    Fan    Performance 

In  a  recent  test  of  the  Cycloidal  fan, 
patented  and  manufactured  by  the  Gar- 
den City  Fan  Co.,  Chicago,  some  remark- 
able results  were  obtained.  The  test  was 
made  by  a  well-known  Western  firm  of 
architects  of  a  No.  12  Cycloidal  blower 
installed  in  the  First  Church  of  Christ, 
Scientist,  in  Winnipeg,  Man.  In  a  let- 
ter giving  the  results  of  the  test,  the 
writer  states : 

We  have  tested  the  No.  12  Cycloidal 
blower  which  you  installed  in  this  build- 
ing with  the  following  results : 

Velocity  of  fan,  150  R.  P.  M. 

Area  of  duct  at  fan  discharge,  12H  sq. 
ft. 

Velocity  of  air,  2000  ft.  per  minute. 

Volume  of  air  delivered  per  minute, 
24,500  cu.  ft. 

.A.ir  pressure  in  duct.  3^  oz. 

Electric  current  consumed,  3  K.  W. 
per  hour,  equivalent  to  4  H.  P. 

The  blower  was  driven  by  a  5  H.  P. 
electric  motor,  with  a  countershaft  inter- 
vening to  reduce  speed.  Some  belt  slip- 
page was  observable  during  the  test. 

The  air  was  discharged  into  a  trunk 
duct  leading  to  furnace,  then  into  a  dis- 
tributing duct  system  supplying  the 
building.  The  duct  system  was  only  par- 
tially installed,  the  fan  under  test  being 
required  to  deliver  air  through  a  duct 
system  with  a  reduced  capacity  than  the 
fan  was  designed  for.  and  there  was  con- 
siderable back  discharge  at  the  intake, 
giving  evidence  that  the  fan  had  reserve 
capacity,   which    it   was    unable   to   develop 


owing  to  lack  cf  capacity  in  the  duct 
system.  Notwithstanding  this  belt  slip- 
page and  reduced  duct  capacity,  the  per- 
formance of  the  blower  was  substantially 
up  to  your  guarantee,  and  quite  satisfac- 
tory to  us,  in  fact,  we  consider  it  quite 
remarkable.  Yours  truly, 

(Signed)  Jordan  &  Over. 
The  above  tests  were  not  factory  tests, 
but,  as  the  letter  indicates,  were  made 
under  operating  conditions,  and  on  an  in- 
stallation made  hundreds  of  miles  from 
'.he  factory  where  they  were  built. 
« 

Delegates  to  the   National  Conservation 

Congress 

The  following  were  the  representatives 
of  the  American  Society  of  Heating  and 
Ventilating  Engineers  named  to  attend 
the  Third  National  Conservation  Con- 
gress at  Kansas  City,  Mo.,  September 
25-27:  J.  H.  Kinealy,  chairman;  J.  H. 
kitchen,  B.  C.  Davis,  J.  M.  Kent  and  A. 
11.   DeLannay. 

The  society  reports  that  at  a  recent 
meeting  of  its  board  of  governors,  19 
applications  for  membership  were  ap- 
proved. 

• 

American  Society  of  Mechanical 
Engineers 

The  nominating  committee  of  the 
.\merican  Society  of  Mechanical  Engin- 
eers, consisting  of  R.  C.  Carpenter,  chair- 
man. R.  H.  Fernald,  A.  M.  Hunt,  E.  G. 
Soilsbury  and  C.  J.  H.  Woodbury,  has 
named  the  following  ticket,  to  be  voted 
nil  at  the  society's  forthcoming  annual 
meeting,  December  5-8: 

President.  Alexander  C.  Humphreys, 
Hoboken.  N.  J.;  vice-president  (for  two 
years),  Wm.  F.  Durand,  Stanford,  Cal., 
Ira  N.  Hollis,  Cambridge.  Mass.,  Thos. 
P..  Stearns,  Denver,  Col.;  managers  (for 
three  years),  Chas.  J.  Davidson,  Milwau- 
kee. Wis..  Henry  Hess,  Philadelphia,  Pa., 
George  A.  Orrok,  New  York;  treasurer, 
Wm.  H.  Wiley.  New  York. 


Draper's  Self-Recording  Thermometer, 
also  Draper's  Self-Recording  Hygrometer, 
for  measuring  the  amount  of  moisture  in 
the  atmosphere,  are  the  subjects  of  two 
card  circulars  being  sent  out  to  the  trade 
by  the  Draper  Mfg.  Co..  152  Front  street, 
New  York.  The  recording  thermometer  is 
made  in  two  sizes,  with  three  ranges  :  50° 
below  zero  to  80°  above,  20  below  zero  to 
110°  above,  70°  to  200°  and  zero  to  260°, 
depending  upon  the  purpose  for  which  it 
is  intended.  The  Draper  self-recording  hy- 
grometer gives  a  continuous  record  in  ink 
on  a  paper  chart  of  the  percentage  of  hu- 
midity in  the  air.  The  paper  chart  is 
actuated  by  a  clock  movement  and  makes 
one  complete  revolution  in  a  week.  The 
company  also  manufactures  barometers,  rain 
gauges,  wind  instruments,  anemometers  and 
anemoscopes,  both  indicating  and  record- 
ing (for  measuring  direction  of  wind). 
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The  Wizard  Valve  Fitting 

A  new  valve  titlinjj,  sliown  herewith,  is 
designed  to  be  used  on  any  one-pipe  sys- 
tem of  steam  heating  and,  when  attached 
to  any  radiator  in  such  a  system,  to  con- 
vert it  into  a  vacuum-vapor,  graduated 
steam  supply  apparatus.  It  is  claimed 
that  by  use  of  this  device  in  a  one-pipe 
steam  heating  system,  one-quarter,  one- 
half  or  all  of  tlie  radiator  surface  can  be 
heated,  permitting  individual  control  of 
the  radiator  to  suit  the  wishes  of  the  oc- 
cupant or  the  variations  of  the  weather. 
It  is  also  found  that  smaller  piping  can 
be  used,  both  in  the  mains  and  risers,  a 
3<i-in.  graduated  or  radiator  valve  being 
large  enough  to  supply  steam  to  150  sq. 
ft.  of  radiating  surface.  It  is  also  stated 
that  pipe  coils  can  be  operated  with  this 
device  on  a  one-pipe  system  and  the 
steam  supply  graduated  to  obtain  the  de- 
sired results.  The  fitting  may  be  used 
either  with  or  without  air  valves.  An  air 
valve  may  be  connected  at  H.  Tiic  riser 
connecting  with  the  Wizard  fitting  is 
shown  at  A.  B  is  a  graduated  supply 
valve  to  the  radiator  C. 

The  internal  construction  of  the  fitting 
provides    a    direct    passage    through    the 


B. 


/\ 
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WJ 
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RADIATOR   EQUIPPED   WITH   NEW  TYPE 
OF  VALVE  FITTING 

valve  fitting  from  the  riser  to  the  gradu- 
ated valve  at  the  top.  A  trap  in  the  fitting 
prevents  the  steam  from  short-circuiting 
into  the  radiator  at  the  bottom.  A  ball 
valve  with  a  suitable  seat  is  provided  to 
form  a  trap  before  the  trap  has  filled  with 
condensation.  The  plug  R  at  the  bottom 
elevates  the  ball  valve  to  a  sufficient 
height  to  maintain  a  water  seal  or  trap  in 
the  valve  fitting  at  all  times.  This  valve 
is  the  invention  of  J.  J.  Wilson,  of  Phila- 
delphia, a  well-known  consulting  engineer 
and  a  charter  member  of  The   American 


Society  of  Heating  and  Ventilating  En- 
gineers. He  has  been  allowed  a  patent 
on  the  fitting. 

Ideal  Heating  Journal  for  September, 
1911,  the  new  publication  of  the  Ameri- 
can Radiator  Co.,  Chicago,  is  full  of  hints 
for  the  steam  fitter  as  well  as  for  the 
heating  engineer.  The  Journal  contains 
an  illustrated  description  of  one  of  the 
company's     latest     products,     the     Ideal 


IDEAL   DOWN  DRAFT    UoILKK   FOR   USE 
WITH    SOFT   DJAL 

down-draft  boiler,  which  is  made  exclu- 
sively for  soft  coal.  This  boiler  has  been 
brought  out  to  meet  the  municipal  ordi- 
nances of  some  cities  which  enforce  a 
certain  limit  to  the  time  after  feeding 
boilers  used  in  large  buildings  during 
which  the  chimneys  may  emit  smoke. 
These  ordinances  usually  except  resi- 
dences, but  for  apartment  and  other  large 
building-;  in  charge  of  a  janitor,  where 
the  feeding  of  soft  coal  is  very  frequent, 
this  requirement  calls  for  a  heating  boil- 
er which  will  burn  soft  coal  and  without 
smoke  emission  from  the  chimney. 
.\mong  the  illustrations  in  the  September 
issue  is  a  typical  installation  of  .Ameri- 
can Rococo  wall  radiators  in  a  Turkish 
bath  at  San  Francisco,  the  German  Em- 
peror's palace  at  Potsdam,  heated  with 
.American  radiators,  the  Rayal  .Automo- 
bile Club,  London,  heated  with  Ameri- 
can direct  and  indirect  radiators  and  the 
Bankers  Trust  Company  building,  New 
York,  also  heated  with  .Vmerican  radia- 
tors and  Vcnto  heater's.  .An  article  on 
Rococo  wall  radiation  vs.  pipe  coils  con- 
tains some  interesting  points  on  the  ad- 
vantagc'^    of    wall    rnfliation. 

Handy  Valve  Wheel  for  radiator 
valves,  gauge  cocks,  air  valves,  gas  logs, 
etc..  is  a  vmiqiic  improvement  in  valve 
construction  patented  aufl  manufactured 
by  J.  O'Meara,   Inc.,   lo.^  Walker  street, 
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New  York.  The  handle  may  be  supplied 
in  any  selected  wood  to  match  the  trim 
of  the  room.  It  has  no  top  or  bottom 
plates,  nuts  or  screws  and  has  a  door 
knob  finish  that  prevents  burning  the 
hand  in  opening  or  closing  the  valve. 


Trade  Literature 


Atlas  Crude-Oil  Engines  (Diesel 
Type),  built  in  two,  three  and  lour  cj-lin- 
der  vertical   units,   respectively,  300,  450 


power  producer  gas  versus  Atlas  oil  en- 
gine, individual  plants  versus  central  sta- 
tion service,  endurance  and  economy 
tests  (with  tables  and  chart),  mechani- 
cal efficiency  and  economy  on  light  loads, 
to  which  is  added  a  detailed  description 
of  the  design  and  construction  of  the 
Atlas  oil  engine,  illustrated  with  many 
photographs  Special  attention  is  called  to 
the  fact  that  the  Atlas  oil  engine  is  not 
an  explosive  engine,  the  air  being  first 
drawn  into  the  cylinder,  then  heated  by 


NEW  TYPE  OF  ATLAS   CRUDE-OIL   ENGINE 


and  600  B.  H.  P.,  is  a  catalogue  of  un- 
usual interest,  published '  by  the  Atlas 
Engine  Works,  Indianapolis,  Ind.  Spe- 
cial emphasis  is  laid  on  the  economy  of 
this  type  of  engine  which,  it  is  stated,  is 
capable  of  producing  i  B.  H.  P.  hour  on 
less  than  Yz  lb.  of  fuel  oil.  making  $1.35 
per  lo-hour  day  for  100  B.  H.  P.,  or  $2.00 
per  day  for  100  K.  W.  Comparisons  are 
given  showing  the  relative  fuel  costs  for 
a  steam  engine  versus  an  Atlas  oil  en- 
gine with  a  percentage  of  saving  in  fa- 
vor of  the  oil  engine  approximating  80% 
for  each  size  of  unit.  Under  other  head- 
ings are  treated  the  comparative  costs  of 


compression,  after  whch  a  fine  spray  of 
oil  is  gradually  and  steadily  injected  into 
the  cylinder,  while  the  compressed  air  is 
expanding  at  constant  pressure.  Com- 
bustion, therefore,  is  gradual,  the  pres- 
sure and  temperature  in  the  cylinder 
never  rising  appreciably  above  that  due 
to  the  compression  of  air  to  about  500 
lbs.  on  the  first  upward  stroke.  The  im- 
pulse, therefore,  is  taken  on  and  relieved 
gradually  so  that  the  engine  operates 
without  shock.  The  temperature  neces- 
sary' for  ignition  is  obtained  solely  by 
compression  01  atmospheric  air  alone. 
Pp.  36.     Sixe  8xioj4  in. 
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Advantages  Derived  by  Positively 
Freeing  Drying  Apparatus  of  Water  of 
Condensation  are  explained  by  Mr.  C. 
Hill-Smith,  industrial  engineer,  in  a 
pamphlet  published  by  Warren  Webster 
&  Co.,  Camden,  N.  J.  This  deals  with 
the  vaciuim  system  as  applied  to  dryers, 
with  special  reference  to  the  drying  of 
paper.       As    compared    with     the    usual 


apparatus.  These  points  are  taken  up  in 
order  with  views  of  the  various  parts. 
Special  emphasis  is  laid  on  the  adher- 
ence to  the  divided  section  i<lea  on  the 
ground  of  greater  durability  through  al- 
lowing for  expansion  and  contraction. 
The  divided  sections  also  serve  to  pre- 
vent complete  disablement  as  it  is  a  mat- 
ter  of  one-half   hour's   time   to   unfasten 


'mwtt 


VIEW   ABOVE  GALLERY.   ATLAS  CRUDE  OIL  ENGINE 


method  of  discharging  condensation  by 
gravity,  the  vacuum  system  operates  with 
greater  difference  in  pressure  between 
the  dryers  ami  the  return  header,  promot- 
ing a  rapid  and  positive  How,  increasing 
the  efficiency  by  keeping  the  dryers  free 
from  water.  The  vacuum  valve  allows 
the  water  and  air  to  be  removed  from 
the  dryers,  but  holds  back  the  steam, 
thus  conserving  valuable  heat  and  en- 
abling the  paper  to  be  dried  with  less 
steam  or  the  machine  run  at  higher 
speeds.  In  addition  to  producing  dif- 
ference in  pressure,  the  vacuum  pump 
provides  a  means  of  getting  the  con- 
densation into  a  tank  or  heater  located 
within  the  return   hendcr. 

United  States  Boilers,  Capitol  Sectional 
Improved  Tjrpe,  is  the  title  of  a  new 
catalogue  from  the  United  States  Radia- 
tor Corporation.  Detroit,  Mich.,  calling 
attention  in  detail  to  the  construction 
features  of  this  type  of  heater,  which  in- 
clude countersunk  headers,  long  flue 
travel,  extensive  heating  surface,  thin 
waterways,  slip  nipple  connections,  di- 
vided sections,  large  flues,  deep  firepot, 
double    shakers   and    mnvenient   shaking 


the  bolts  of  a  broken  section  and  plug 
the  nipple  openings.  The  catalogue  in- 
cludes tigures  for  roughing-in  measure- 
ments and  has  price  lists  for  three  com- 
plete series  of  both  steam  and  hot  water 
boilers.  Pp.  32.  Size  3J^x6  in.  (stand- 
ard). 


Triton    Packless   Water   Valve 

Interesting  features  of  the.  Triton 
packless  water  valve,  which  is  manufac- 
tured by  the  United  States  Radiator 
Corporation.  Detroit,  Mich.,  include  the 
following : 

Handle  (A  w'ell-seasoned  wood,  with 
a  dead  black,  durable  finish.  Indicator 
plate  on  top  to  show  whether  valve  is 
open  or  shut.  Handle  holder  made  sub- 
stantjally  of  steam  metal,  and  extending 
down  within  the  inner  casing  of  the  bon- 
net as  far  as  upper  washer.  Bonnet  of 
one  piece  with  body,  extending  up  under 
the  handle  holder,  thus  protecting  the  en- 
tire working  .npparatus  from  external  in- 
jury. Sprinp  specially  tempered  and 
ru<;tUss.  holding  both  of  the  composition 
\\nshcr<;  under  firm  tension  above  and  be- 
low the   flange   in  the  bonnet.     Stem  cast 
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in  one  piece  with  the  movable  shell,  sim- 
plifying and  strengthening  the  internal 
construction  of  valve,  and  preventing  the 
detachment   of   the   shell. 

Packless  Washers,  twin  washers,  giving 
double  protection.  Made  of  a  special  non- 
deteriorating  composition,  and  held  tightly 
by  the  spring,  preventing  leakage  at  the 
stem  even  under  heavy  pressure.  Movable 
shell  heavily  cast,  with  full  size  opening. 
Moves  on  two  points  of  contact,  top  and 
bottom,  preventing  corrosion  and  sticking. 
Opens  with  half  turn.  Body  made  entirely 
of  new  metal.  Tail  piece  machined  for  ball 
joint,  with  full-length  threads.  Union 
nut  with  a  heavy  rim  to  withstand  exces- 
sive strain. 

The  valve  is  made  in  six  sizes,  from 
H  in.  to  2  in.  and  has  rough  body,  plated 
all  over. 


Automatic  Comfort  is  the  title  of  a 
newly-issued  circular  describing  the 
Crandon  Automatic  Damper  Regulator, 
made  by  the  Crandon  Mfg.  Co.,  Bellows 
Falls,  Vt.  The  device  is  styled  "the 
janitor  that  never  sleeps."  The  device  is 
adapted  for  regulatine  the  dampers  of  a 
hot  air,  hot  water  nr  steam  heater  and 
is  controlled  by  a  thermostat  operated 
by  a  weight.  The  thermostat,  placed  in 
one  of  the  rooms  of  a  house,  is  set  at  the 
point  at  which  the  desired  temperature  is 
to  be  maintained  and  operates  to  open  or 
close  the  dampers  as  the  temperature 
falls  or  rises  above  this  point.  The  mo- 
tor, which  is  fastened  with  screws  to  the 
ceiling  of  the  cellar,  is  connected  by  an 


electric  wire  with  the  thermostat  in  the 
rooms  above.  The  revolving  crank  arms 
of  the  motor  are  connected  by  chains 
and  wires  over  two  pulleys,  screwed  to 


CRANDALL  AUTOMATIC  DAMPER 
REGULATOR 

the  cellar  ceiling,  with  both  the  draft 
door  and  the  check  draft.  To  keep  the 
mechanism  in  operation,  the  user  pulls 
up  the  chain  bearing  the  weight  once  a 
day.  The  device  is  made  of  aluminum, 
bronze  and  brass.  Size  of  circular,  3^/^  x 
6\i  in.  pp.  16. 


TYPICAL  INSTALLATION   OF    THE  CRANDALL  AUTOMATIC    DAMPER   REGULATOR 
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f  ^  I  ^HE   Successful    Contractor    is  always  alert  to  the    f* 

p:  J^         interests  of  his  trade.     The  Architect  and  Owner    % 

^  are  continually  looking  for   _.                 __.          _     ^? 

U  appliances  that  will  improve  their 

^  heating  plants  and  effect  a  saving 

^^  in  labor  and  fuel. 

i2  \\  c  have  it.    Ihe  Sparks  System  costs  uothiui;, 

iif]  to  maintain.      Operates  below  atmosphere.     Rc- 

%  duces  fuel  consumption. 

^-'  With  the  Sparks  System  you  are  enabled  to 

K  circulate  steam  throughout    the  entire  heating 

w  system,  including  the  boiler,  at  a  pressure  less 

'i^'  than  that  of  the  atmosphere  and  thereby  effect 

c?;  a]_saving  of  from  15%  fo  25%. 


S/J  It  is  a  recognized  fact  by  the  engincerinp  profession 

^  of  the  20th  Century  that  all  heating  plants  should  1)C 

r?  equipped    with   a   vacuum   system    that   will    actually 

^J  produce  results  icithoul  increasins;  lite  cost  of  maintenance 

'}ii  and  operation.     This  demand  has  become  so  great  that 

J);  we  have  in  the  past  year  tripled  our  business. 

Why?  Because  we  have  the  only  apparatus  in  use  to- 
day that  will  effect  a  saving  and  produce  results  without 
the  aid  of  outside  power. 

The  Sparks  System  can  be  applied  to  existing  heat- 
ing plants  as  easily  as  to  new  ones,  regardless  of  size  or 
character. 

Our  proposition  to  steamfitters  is  most  attractive. 

jVo  royalties.     Absolute  protection  guaranteed. 


^ 


Write  lor  Our  Nevw-  Catalogue 

IROQUOIS    ENGINEERING     CO. 

Dis'tributor* 

Chicago  Minneapolis  St.   Louis  Columbus,  O. 

Kansas  City  New   Orleans  Dallas 


I  AUTOMATIC   VACUUM[PUMP   CO., 


The  Automatic  Vacuuii  Ptmp 


Manufacturers   and  Patentee* 
Chicago  and   St.  Louis 
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Watson- Stillman  Twinvolute  Turbine 
Pumps  are  the  subject  of  a  noteworthy 
catalogue,  issued  by  the  Watson-Still- 
man  Co..  New  York.  The  catalogue  is 
especially  useful  through  the  presenta- 
tion of  characteristic  curves  of  different- 
sized  pumps  operating  under  varying 
conditions.  The  catalogue  is  handsomelv 
prepared,  with  many  details  and  other  il- 
lustrations from  photographs  and  con- 
tains, in  addition,  much  miscellaneous 
matter  connected  with  the  subject  of  tur- 
bine«.     Si^o  ^)  x  o  in.   rctandarcn.     Pp.  56. 
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WHAT    OUR    READERS    THINK    OF    US 


W    HARWELL  ALLEN 
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TELEPHONE  M  1620 


E.  P.  ?:ales' 


0.  G.  C.  VALVE  CO. 
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624  STAHLMAN  BUILOISG 


NASHVILLE.  TENN. 


POWER  PLANT 
HEATING  SYSTEMS 
GENERAL  ENGINEERING 


HcEtiar  a^i  Ve.-.tllati.ig  :Sasa:lr.e  Co. 
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Gentlemen : 
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Out  Of  The  Way  Radiators 


^  There  is  an  ever-increasing  demand  for  radiators  thai  can  be 
hung  off  the  floor  on  wall  or  ceiling,  placed  in  skylights,  and  still  be 
practical,  efficient  heating  surfaces. 

fl  No  radiator  made  adapts  itself  better  to  space-saving  conditions 
than  the  ATHENIAN  WALL  PATTERN  of  United  States  Radi- 
ators. Used  in  factory  buildings  where  space  is  most  valuable,  in 
churches  and  schools,  under  windows  to  stop  cold  air  currents,  in 
assembly  halls,  stores,  garages  and  all  buildings  where  radiation 
should  be  off  the  floor. 

q  The  ATHENIAN  WALL  PATTERN  is  a  most  efficient  wall  radi- 
ator. Made  in  three  sizes,  connected  with  extra  heavy  right  and 
left  hand  inside  nipples.  Has  cross-bar  circulation  which  increases 
its  heating  value,  giving  more  eflBciency  than  can  be  had  in  any 
other  pattern  of  wall  radiator. 

q  Assembled  in  all  shapes  at  the  factory  which  saves  labor  cost  on 
the  job  and  they  can  easily  be  used  in  odd  corners  and  out  of  the 
way  places  where  regular  radiation  would  be  impossible. 

q  It  seems  to  us  that  you  must  be  interested  in  this  modem  space- 
saving  radiator,  and  we  have  prepared  for  your  benefit  a  booklet 
that  illustrates  and  describes  in  full  the  special  advantages  of  this 
OUT  OF  THE  WAY  RADIATOR.   It's  free— Write  for  it  to-day. 


IJnTted  States  I^adlator  (orporation 

GENERAL    OFFICES.  DETROIT.  MICH. 
BRANCHES      IN      PRINCIPAL     CITIES 

Makers  of  More  Styles  of  Radiation  Than  Any  Other 
Individual  Manufacturer 
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i^^nisiciMiEoys  fioics 


Coming  Event 

December   5-8,    191 1.— Annual    meeting 

of  the  American   Society   of  Mechanical 

Engineers,  New  York.     ITeadquarters  at 

the   Engincerinfr  Societies   Huilding. 

• 

Miscellaneous  Notes 
Midland  Furnace  Club  1il-U1  its  regular 
(luarterly  niectiiiK  at  the  La  Salle  Hotel, 
(  hicago  September  26. 

Anderson,  Ind.— Because  the  fran- 
chise of  the  Home  Heating  Company's 
^team  heating  plant  requires  that  steam 
heat  service  for  the  central  section  of  the 
city  begin  on  Occobcr  I  the  Anderson 
Trust  Company,  which  recently  acquired 
the  plant  at  the  receiver's  sale,  has  given 
notice  that  it  will  put  the  plant  into  op- 
eration. C.  W.  Hooven,  who  control- 
the  Anderson  Gas  Company,  has  made  an 
oflfer  of  $6,000  for  the  steam  heating 
plant,  but  the  trust  company  demands 
$10,000  for  the  property. 
^  Kalamazoo,  Mich.— W.  H.  Schott.  of 
Chicago,  lias  presented  to  the  city  coun- 
cil of  Kalamazoo  a  proposed  ordinance 
for  the  establishment  of  a  central  heat- 
ing plant,  together  with  a  proposed 
franchise  in  his  favor  to  lay  a  system 
of  steam  pipes  through  the  streets  for 
heating  or  other  purposes.  The  pro- 
posed franchise  stipulates  that  the  plant 
shall  be  in  operation  by  October  15,  1912. 
The  city  is.to  be  compensated  for  the  use 
of  its  streets  after  1917  by  payment  of  1% 
of  the  gross  earnings  until  1920,  when  2% 
of  the  gross  earnings  shall  be  paid  until 
1925.  From  1925  on  during  the  life  of  the 
franchise  the  city  is  to  receive  3%  of  the 
company's  gross  earnings.  The  fran- 
chise is  to  run  for  30  years  and  the  rate 
of  service  on  the  meter  basis  is  75  cents 
per  1,000  lbs.  of  steam  for  the  first  10,000 


lbs.  per  month,  decreasing  at  a  rate  of 
5  cents  per  1,000  lbs-  for  each  10,000  lbs. 
per  month  consumed. 

Lebanon,  Ind. — The  Lebanon  Heating 
Co.  will  be  sold  at  a  receiver's  sale  for 
the  benefit  of  stockholders  and  creditors. 
The  plant  was  built  at  a  costof  $103,000, 
and  supplies  heat  to  over  200  homes  in 
Lebanon. 

New  Bedford,  Mass. — As  a  result  of  a 
misunderstaiiding  of  the  specifications 
for  the  heating  and  ventilating  flues  for 
the  new  high  school  building  at  that 
place,  it  is  probable  that  the  city  council 
will  find  it  necessary  to  make  an  addi- 
tional appropriation  for  the  construction 
of  the  flues.  The  question  at  issue  is 
whether  the  flues  were  to  be  of  plaster 
or  steel,  because  if  built  of  plaster,  the 
work  would  come  under  the  general 
building  contract.  The  designing  engi- 
neer has  testified  that  in  his  specifica- 
tions he  intended  that  plaster  flues  should 
be  used  while  Howard  &  Sons,  the  gen- 
eral contractors,  declare  that  the  speci- 
fications do  not  contain  any  clause  in- 
structing them  to  build  flues  of  any  sort 
in  the  building. 

American  Institute  of  Chemical  En- 
gineers will  hold  its  fourth  annual  meet- 
ing in  Washington,  D.  C,  December  20- 
22,  191 1.  Among  the  papers  to  be  pre- 
sented will  be  one  on  the  general  subject 
of  patents. 

Robert  E.  Hall  has  resigned  his  posi- 
tion as  assistant  manager  of  Francis 
Bros.  &  Jelett,  Philadelphia.  Pa.,  to  be- 
come vice-president  and  treasurer  of  the 
Goulds  Mfg.  Co.,  of  New  England,  Bos- 
ton. Mass. 

W.  H.  Smead,  formerly  engineer  of  the 
heating  and  power  piping  department  of 
the  General  Fire  Extinguisher  Co.,  Cleve- 


Armstrong    Ratchet    Attachment 


MADE  TO  FIT  ALL  SIZES 

ARMSTRONG  HAND  STOCKS 

EXCEPT  NO. 
IMANUFACTURCO  BY 

THE  ARMSTRONG  MFG.  CO. 

321  Knowlton   St.,  Bridgeport,    Conn. 

CATALOG    MAILED  ON  REQUEST 
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land,  O.,  ha^  been  appointed  superintend- 
ent of  the  heating  and  equipment  depart- 
ment of  The  Samuel  Austin  &  Son  Co., 
Geveland.   O  .   building  contractors. 

Engineering  News,  one  of  the  oldest 
journals  in  the  country  devoted  to  civil, 
mechanical,  mining  and  electrical  en- 
gineering, founded  bv  George  II.  Frost, 
and  published  weekly  by  The  Engineer- 
ing News  Publishing  Co.,  220  Hroadway, 
New  York,  has  been  sold  to  the  Hill 
Publishing  Co.,  of  New  York,  publisher> 
of  the  American  Machinist,  Pmirr  and 
The  Engineering  and  Miniufj  Journal. 
The  purchase  price  is  said  to  be  in  the 
neighborhood  of  $1,000,000.  The  editorial 
policy  and  management  of  lingineering 
Neus  will  remain  the  same  as  heretofore. 

Building  operations  for  .\ugu>»t  from 
99  cities  show  a  total  of  $70,083,293,  which 
is  an  increase  of  2\2'Jc  over  the  corre- 
sponding period  of  1910.  These  figures, 
however,  are  not  as  favorable  as  they  ap- 
pear on  account  of  the  fact  that  the  large 
total  credited  to  Chicago,  amounting  to 
$26,200,500.  is  due  to  the  filing  of  a  num- 
ber of  permits  to  take  advantage  of  the 
regulation  regarding  the  heights  of  new 
structures,  since  abrogated  by  a  new  law. 
If  the  Chicago  totals  are  excluded  it  is 
found  that  the  construction  permitted  for  in 
August  aggregated  $43,882,703.  a  decrease 
of  10.  =  '^  from  July  and  1 1  6' ^  from  .\u- 
gust  a  year  ago.  The  figures  for  Chicago 
were  2S8.7'7f  above  the  *ame  period  la^t 
year.  The  figures  for  some  of  the  prin- 
cipal other  cities  were:  New  Y'-rk.  $8,606.- 
S60,  decrease  zx*^',  ;  Pittsburg.  $1,138,531.  d*^- 
creasc  16%;  Portland.  Ore.  decrease  3J 
San  Francisco.  $2,1.39.095.  increase  45..'^  .  . 
St.  Louis.  $1,631,570.  decrease  29.5%:   Cin- 


cinnati, $1,302,985,  increase  i20.6^c:  Cleve- 
land, $i,48<i,6i8.  decrease  i.3'/o;  Detroit. 
$1,668,875,  decrease  33.1%;  Milwaukee,  $1.- 
0.36,196,  increase  ^.2'^/c  ;  Minneapolis.  $1,042,- 
800,  decrease  24^^. 

New  York  Chapter  of  the  American 
.^uciety  of  Jleatuig  .md  Ventilating  En- 
gineers may  be  formed  as  the  re^ult  of  a 
meeting  held  October  10  at  the  society's 
lu:idf|uarters. 


Trade    Literature 


Facts  About  the  Isolated  Plant,  X.  2. 
lias  jni»t  been  i.<sued  by  the  National  Iso- 
latccl  l^ower  Plant  .Association,  New 
N'ork.  It  is  a  i6-page  folder  calling  atten- 
tion to  the  work  of  the  association 
which  covers  investigations  oi  the  rela- 
tive economy  of  the  isolated  plant  and 
central  station  service  both  generally  and 
in  particular  instances.  The  association 
has  a  committee  whose  special  duty  it  is 
to  investigate  and  make  an  unbiased  re- 
]>ort  upon  all  cases  brought  to  its  atten- 
tion. Thus  if  an  owner  is  about  to  con- 
><truct  a  new  building  and  i«  not  sufficient- 
ly versed  in  engineering  matter*  to  de- 
cide whether  an  isolated  plant  or  central 
>tation  service  is  more  economical,  a 
member  of  the  association's  committee  is 
-ent  to  call  uoon  him  and  give  him  the 
benefit  of  his  expert  service.  The  move- 
ment is  designed  to  oflfsct  the  activities 
of  the  central  station  advocates  who,  it 
is  claimed,  do  not  always  give  owners  a 
fair  idea  of  the  efficiency  to  he  obtained 
'f  the  isolated  plant  when  properly  op- 
crated,  with  the  result  that  there  has 
been   an   alarming  increase   in   the   num- 


DLl  ILK  l^ixon's   i^ipc     joint    Compound  is  better  and  cheaper 

Til  ^  |kj  than  red  or  white  lead. 

'' ^ '^  Doesn't   "set"   joints — goes  farther. 

LEAD     JOSEPH  DIXON  CRUCIBLE  COMPANY.  Jersey  City,  N.  J. 


McDaniel   Improved  Steam  Trap 

WILL   DO   THE  WORK 

When  >ou  need  a  Steam  Trap  buy  one  you  know  will  woik. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacturing  Steam  Traps  and 
know  there   is  no   better  trap  made.      May  we  send  you  one  for  trial? 

Watson  ^  McDaniel  Co. 


IhO  North  7th  Street 


PHILADLLPHiA.   PA. 


Se<:  :    'r'   Ca^j/iV" 
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ber  of  buildings  using  central  station 
service. 

A  special  supplement  accompanies  the 
folder  stating  that  after  going  to  press  it 
has  been  learned  that  following  a  long 
legal  battle,  the  Longacre  Electric  Light 
&  Power  Co.  has  been  granted  a  fran- 
chise to  operate  in  New  York  City,  ami 
has  received  permission  to  issue  bonds  to 
the  amnnnt  of  $50,000,000.  This  fran- 
chise carries  with  it  the  privilege  of 
using  the  present  street  conduits  for  it? 
cables.  The  company  intends  to  build  one 
or  more  power  houses  within  the  city, 
hut  realizing  that  there  are  many  isolated 
plants  operating  considerably  under  their 
rated  cajiacities,  the  Longacre  Company, 
it  is  stated,  has  offered  to  purchase  this 
excess  current  from  the  smaller  plants 
at  ij4c.  per  K.  \V.  hour  during  the  day- 
time and  :it  i'.ic.  during  the  night.  This 
will  permit  the  smaller  plants  to  be  run 
at  100%  load  all  the  time.  Heretofore, 
the  New  York  Edison  Company  has  had  a 
monopoly  of  central  station  service  in 
New   Y..rk 

Reilly  Multicoil  Evaporators,  m.iu.    \>\ 

t!ic  Gri-;c"'m-Si)<.iicer  Co..  '>o  W  l••^t  street. 
New  York,  intended  for  producing  pure 
water  by  distillation  from  sea  water  (>r 
impure  natural  water,  are  described  and 
illustrated  in  a  new  catalogue,  showing 
their  u»o  for  ocean  .-teamshi|)S.  power 
plant-.    !•  r    plants,    brew  erii-^.    factories. 


hotels,  oflice  buildings,  hospitals  and 
chemical  laboratories.  The  exclusive 
features  of  construction  of  the  Reilly 
nuihicoil  evaporators  are  used  of  heat- 
ing surface  composed  of  coils  of  seam- 
less copper  tube  wound  to  a  small  radius 
and  secured  to  headers  b}'  ground  union 
joints,  and  the  provision  of  a  large  door 
opening  into  the  shell,  through  which 
the  coils  can  be  reached  when  desired. 
Multiple  effect  evaporation  is  secured  by 
combinations  of  the  evaporators  and 
counter  current  coolers  in  series.  Pp. 
\2.      Size   6x0    in.    (standard). 

Disc  and  Propeller  Fans.  Steel  Plate 
Exhausters  and  Volume  Blowers  and  Ex- 
hausters arc  tiie  titles  of  three  ncwliullc- 
tins  issued  by  the  National  Blower 
Works,  Milwaukee,  Wis.,  which  will  be 
ff»und  useful  to  heating  engineers.  The 
various  tj'pes  of  each  fan  are  reproduced 
from  photographs,  with  compactly  ar- 
ranged price  lists  and  dimensions.  In 
the  case  of  the  steel-plate  exhausters  for 
planing  mill  service  the  price  lists  and 
dimensions  are  supplemented  with  pho- 
tographic views  of  the  various  parts,  to- 
gether with  capacity  tables  for  each  size 
from  30-in.  to  QO-in.  fans  operating  under 
lirtssures  ranging  from  2  oz.  to  7V2  oz. 
I'i)..  respectively.  4.  16  and  S.  Size  of  each 
bulletin.  6x9  in.    (standard;. 

Graphite  for  September,  published  by 
the    Jovck'i    Divon    Crucible    Co..    Jersey 


Jenkins  Bros.  Y  or  Blow-off  Valves 

are  especially  adapted  for  use  where  the  unob  ■ 
structed  flow  of  thick  fluids  is  required.  As 
blow-off  valves  they  have  no  superior.  Having 
a  full  opening  nearly  in  line  with  the  pipe,  but 
little  resistance  is  offered  to  the  free  flow  of  steam 
or  fluids.  Have  Jenkins  Discs,  removable  seat 
rings,  and  interchangeable  parts  throughout. 
Made  in  Brass  or  Iron  body. 

WRITE  FOR  ILLUSTRATED  CATALOGUE 

JENKINS  BROS.,  New  York.  Boston,  Philadelphia,  Chicago 


The  Empire  Low  Pressure  Steam  Trap 

Means  Trap  Satisfaction 

The  trap  question  will  be  settled  if  you  install  an 
EMPIRE.  Adapted  to  all  classes  of  low  pressure  work. 
Perfectly  automatic  in  operation.  THE  SIMPLEST 
TRAP  MADE.  Let  us  send  you  one  on  trial.  You 
will  be  surprised  at  its  low  cost  too. 

ASK  FOR  BULLETIN  101 

AMERICAN  DISTRICT  STEAM  COMPANY 

LOCKPORT.  N    Y.  CHICAGO,  ILL. 
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City,  X.  J.,  features  the  company's  Phil- 
adelphia district  with  a  double-page 
group  of  photographs  of  the  Philadel- 
phia sales  force.  Among  its  contents  is  an 
interesting  article  on  the  "National  One- 
Cent  Letter  Postage  Association."  Hun- 
dreds of  business  men,  it  states,  have 
joined  the  association,  which  has  its 
headquarters  in  Cleveland.  Charles  Wil- 
liam Burrows  is  the  president  and  George 
T.  Mcintosh,  secretary-treasurer.  Dur- 
ing the  month  of  May.  191 1.  an  investi- 
gation in  the  way  of  sorting,  counting 
and  weighing  all  the  mails  was  made  by 
the  Post-^)fficc  Department  ami  these 
records  will  be  tabulated  aufl  the  results 
placed  before  the  postal  commission. 
After  this  cr)mmission  reports,  legisla- 
tion will  be  introduced  in  Congress  bear- 
ing upon  the  various  features  of  the  i)OS- 
tal  question,  including  the  movenient  for 
one-cent  letter  postage.  livery  con- 
cern in  the  United  States  is  eligible  to 
membership.  The  headquarters  of  the 
association  are  at  50<)  Chamber  f>f  Com- 
merce.   Cleveland,   f). 

Modulation  System  of  Steam  Heat- 
ing in  the  Sumner  Apartments,  .\cw- 
ton  Centn-,  Ma.ss.,  is  aiiuthor  pnb'icatii>n  in 
the  iutcrostiug  scries  being  pul)lishid  by 
Warren  W<  bs'.cr  &  C<>..  Camden.  N.  J.. 
devoted  to  illustrated  descriptions  <.f  typical 
heating  layouts.  Basement  and  typical  floor 
plans  arc  shown,  also  an  isometric  view  of 


a  typical  piping  arrangement.     Pp.  8.     Siz? 
6x9  in.    (standard  1. 

Steam  Turbine  Centrifugal  Pumps  and 
Other  Centrifugal  Machmery  is  the  title 
of  a  32-pagc  booklet  issued  by  the  DeLaval 
Steam  Turbine  Co.,  of  Trenton,  N.  J.,  illus- 
trating and  describing  briefly  the  several 
lines  of  machinery  manufactured  by  that 
concern,  including  single  stage  turbines  for 
driving  machinery  of  all  kinds  and  for  rope 
and  belt  transmission;  turbine-driven  cen- 
trifugal pumps  for  water  works,  for  general 
water  service  in  intlustrial  plants  and  for 
boiler  feeding,  hydraulic  pressure  work, 
etc.;  velocity  stage<l  turbines  without  gears 
for  direct  connection  to  high-pressure  blow- 
ers, centrifugal  pumps,  etc. :  multi-stage  im- 
pulse turbines  with  gears  for  driving  large 
direct-current  geiurators.  fans,  centrifugal 
pumps  and  other  moderate  or  low-speed 
machinery;  multi-'^tage  impulse  turbines 
without  gears  in  large  sizes  for  direct  con- 
nection to  high-speed  alternators;  motor 
and  belt-driven  centrifugal  pumps  for  all 
services  and  hea<ls :  mul'i-stage  centrifugal 
air  compressors  and  Del^val  speed  reduc- 
tion gears  for  various  services.  Copies  of 
this  booklet  will  be  sent  upon  request  to 
thr.sc  intere>*ted. 

Scientific  Lubrication  of  Machinery  i.' 
the  title  of  an  attractive  48-page  booklet 
issued  bv  the  Richardson  Phenix  Co. 
This  hook  gives  a  detailed  description  of 


THE    VALVE     THAT    WORKS 


89  Mowell  Automatic 
Relief  V^alvcs  are  in- 
stalled in  the  Doherty 
Silk  Mill,  in  Paterson, 
one  of  the  most  up-to- 
date  plants  in  the  country 
and  THE  SYSTEM 
WORKS  PERFECTLY 


Send  for  descriptive  matter,  telling  how  the  MowiH 
Automatic  Relief  Valve  is  suited  to  Exhaust  and  Low 
Pressure  Steam  Heating,  how  it  expels  all  air  and 
water  from  the  radiator  and  how  easy  it  is  to  keep 
clean. 

Augustus   Mowell 

249  Graham  Avenue,  PATERSON.  N.  J. 
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Richardson  Phenix  individual  oiling  and 
filtering  systems  and  their  many  types  of 
oil  filters,  mechanical  lubricators,  oil  and 
water  separators,  sight  feed  and  gang 
oilers,  union-cinch  pipe  fittings  and  sight 
flow  indicators,  etc.  It  also  contains  an 
interesting  discussion  on  the  need  and 
economy  of  good  lubrication  and  has  sev- 
eral pages  devoted  to  the  nature  and 
choice  of  oils,  giving  simple  means  by 
which  they  may  be  tested.  The  informa- 
tion regarding  the  qualifications  of  vari- 
ous kinds  of  oils  for  different  kinds  of 
service  should  be  of  value  to  engineers. 
This  book  is  one  of  the  most  complete 
treatises  that  has  come  to  our  notice  on 
power  plant  lubrication  and  is  well  worth 
reading,  as  it  shows  how  highlj-  this 
liranch  of  engineering  has  been  perfected 
for    modern    power    plants. 

Monthly  Peat  Reports,  Vol.  i,  No.  i, 
September,  191 1,  is  described  as  a  sou- 
venir and  presentation  number  to  com- 
memorate the  organization  of  the  Peat 
Association  of  Canada.  This  journal  is 
to  be  published  monthly  by  the  Peat  As- 
■^ociation  of  Canada  and  distributed  free 
for  the  benefit  of  all  who  are  intere.>ted 
in  the  development  of  Canada's  peat  re- 
sources. The  initial  issue  reviews  some 
of  the  well-known  processes  for  manu- 
facturing peat  and  contains  news  itcm« 
of  the  industry  in  Canada  and  the  United 
.States,  as  well  as  in  other  countries.    The 


Monthly  Peat  Reports  is  published  from 
Drawer  2263,  Main  Post  Office,  Montreal, 
Canada. 

The  Engineering  Equipment  of  Build- 
ings is  a  handsomely  gotten  up  catalogue 
just  issued  by  Francis  Bros.  &  Jellett, 
Inc.,  Philadelphia  and  New  York,  en- 
gineers for  the  design  and  erection  of 
complete  steam  power,  mechanical,  elec- 
trical, hydraulic  and  sanitary  equipments 
of  buildings.  The  publication  is  quite 
out  of  the  ordinary,  especially  as  coming 
from  a  firm  of  consulting  and  contract- 
ing engineers.  It  is  issued  for  the  bene- 
fit of  architects  and  owners  and  includes 
well-executed  views  of  representative 
buildings  in  which  Francis  Bros.  &  Jel- 
lett have  either  designed  or  constructed, 
and  in  some  cases  have  both  designed 
and  erected  all  or  part  of  the  power 
equipment,  mechanical,  electrical  and  fire 
protection  systems.  In  the  22  years 
since  this  company  was  organized,  it 
states  that  it  has  designed  or  erected 
work  exceeding  in  cost  $14,000,000.  Spe- 
cial attention  is  called  to  the  firm's  prac- 
tice of  doing  work  on  the  percentage 
basis  which  has  proved  eminently  fair  to 
all  parties.  The  catalogue  includes  a 
notable  array  of  references  and  the  views 
of  buildings  which  the  company  has  re- 
cently equipped  include  the  Everett 
Building,  New  York;  Spring  Garden 
Building,    Philadelphia;    New   Dormitory 


^-^ 


The 

Slurle^n! 

Multi vane    Fan 


1  he  most  cfticient  commercial  Fan  in  the  ^vorld. 

Occupies  less  space  tnan  any  otner   type  and  can   be   built   to   run 
at  the  higbest  speed. 

It  IS  carefully  designed  and  rigidly   constructed. 

Our  Engineers  "will  make  recommendations 
to  meet  specirications  or  suggest  tne 
best    mrtnod    or    installation. 

B,   F.   STURTEVANT   CO. 


Ask  for  Catalog   IM  V. 


HYDE   PARK,  MASS. 

831 


Offices  in  principal  cities 
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Building.  Hill  School,  Pottstown,  Pa.; 
Packard  Motor  Car  Building,  New 
York;  Brewster  &  Co.'s  plant,  Long 
Island  City;  Vale  &  Towne  Mfg.  Co.'s 
plant,  Stamford,  Conn.;  C.  C.  Knight 
Co.'s  Building,  Pittsburg;  and  a  group  oi 
Pliiladelphia  buildings  all  in  the  same 
ncighborhool,  including  the  Pennsylvania 
Building,  Morris  Building,  New  Girard 
Trust  Co.  Building,  and  the  West  End 
Trust  Co.  Building.  Pp.  2,--  Size  pxu'. 
in. 


Man'j'^cturers'  Notes 
Pullman  Cunaolidatcd  Ventilator  Co.. 
\  ork,  Pa.,  luts  liccn  organized,  being  u 
merger  of  the  Pullman  Automatic  Ven- 
tilator Co.,  Vork,  Pa.,  the  Consolidated 
Ventilating  Co-,  of  Rochester,  N.  Y.,  and 
the  National  Ventilating  Co.,  of  New 
Vork,  all  manufacturers  of  automatic 
ventilator-.  The  new  company  is  capi- 
talized at  $800,000,  of  which  $250,000  i- 
7%  preferred  stock.  The  following  of- 
ficers were  elected :  President,  Freeman 
C.  Allen,  Rochester,  N.  Y.;  vice-presi- 
dent, M.  D.  Kleinzahler,  Voungst'>wn. 
O.;  secretary,  C.  C.  Frick.  York,  Pa  ; 
treasurer  and  general  manager,  E.  C, 
Andrews,  Rochester.  N-  Y.  These  wit), 
the  following  constitute  the  board  ot 
directr)r;; :  Henry  S.  Rich.  ^Tarietta,  Bur 
lew  Hill,  Rochester,  N.  Y..  P.  E.  Tucker, 
Rochester,  N.  Y..  and  R.  Brace,  Trenton, 
N     J.      T!.e    machinery    of    the    variou'i 


plants  will  be  brought  to  York,  where  all 
the  manufacturing  will  be  dune.  The 
company  will  employ  100  persons.  The 
company  will  have  an  initial  working 
capital  of  $35,000.  With  the  exception  ot 
the  Pullman,  all  of  the  merged  compa- 
nies arc  owned  outright  by  the  new  com- 
Iiany,  the  Consolidated  Company  being 
represented  in  the  organization  at  a  valu- 
ation of  $100,000  and  the  National  Ven- 
tilating Company  at  $25,000.  The  Klein- 
zahler syndicate,  which  secured  cfmtrol 
of  the  Pullman  Company,  secured  $133,- 
000  common  and  $220,000  of  the  preferred 
>tnck  of  the  company  and  paid  off  $60,000 
in  indebtedness.  This  they  turned  int" 
the  Consolidated  Company,  receiving  in 
(  \clinnge  Sife.rvio  in    preferred   stock. 

United  States  Radiator  Corporation, 
Detroit,  Mich.,  has  opened  an  oftice  in 
(  incinnati,  <J.,  in  charge  of  Harold  Q. 
Porter.  The  company  has  appointed  C. 
( '.  Jiilinson  as  manager  of  its  Pittsburg 
lirancli  in  pbice  ..1  I'.  M.  Mechliiip;,  wh-j 
has  resigned. 

Isaac  A.  Sheppard  &  Co.,  I'iiiladelphia, 
manufacturers  of  furnaces  and  stoves, 
has  sold  its  plant  in  Philadelphia  to  the 
John  B.  Stetson  Co.,  hat  manufacturers- 
I'hc  change  will  become  ctTective  July 
I.  191 2.  Isaac  .\.  Sheppard  &  Co.  have 
;iMOthcr  plant  in  BaUinv»re.  It  has  not  been 
announced  what  quarters  the  Philadelphia 
plant  will  occupy. 


PRESSURE    REGULATORS 
FOR    STEAM;   HEATING 

Foster  Classes  "0"  ^nd  "QH" 

For  Delivery    Pressure  1     1.^  Pounds 

.\  very  sensitive  and  reliable  regulator  for  pur- 
])Oses  designed.  It  is  a  high  grade  low  pressure 
regulator.  Superior  to  other  makes  in  construc- 
tion and  workmanship.  Has  no  weights  or  close 
fitting  pistons  and  is  easily  adjusted  to  pressure 
desired  between  zero  and  15  pounds. 

Made  in  sizes  f^-inch  to  12  inch.  Smaller  sizes 
2-inch  and  under,  are  fitted  with  brass  bodies; 
larger  sizes  '  have  iron  bodies,  composition 
mounted  and  composition  renewable  seats.  | 

.{vSend  for^circulars.Sgiving  defails'of  operation,  etc.T 
[  Wouldjyou  like  to  have  a  copy  ofJourJncw^Cataloguc^when  completed  r 


=^ 


Foster  Engineering  Co.,  Newark,  N.  J. 
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American  Radiator  Co.,  Chicago,  is 
pushing  work  on  its  new  warehouse  at 
Bayonne,  N.  J.  The  company  is  arrang- 
ing to  keep  a  stock  on  hand  of  2,500,000 
sq.  ft.  of  radiation  and  several  thousand 
boilers. 

Continental  Radiator  &  Foundry  Co., 
St.  Louis,  Mo.,  has  completed  plans  to 
build  a  new  radiator  plant  with  a  capa- 
city of  3,000,000  sq.  ft.  of  radiation  a 
year. 

Williams  Tool  Co.,  Erie,  Pa.,  will  build 
a  fireproof  factory  building  65  x  125  ft., 
adjoining  the  company's  present  plant 
and  doubling  its  output.  The  new  build- 
ing will  be  ready  bv  January  i,   1912. 

American  Radiator  Co.,  Chicago,  re- 
ports the  manufacture  of  the  largest  ra- 
diator ever  turned  out  at  its  Decatur,  111., 
plant.  The  radiator  was  made  for  a  job 
in  Wilmette,  111.,  and  consists  of  89  loops- 
It  is  igYz  ft.  high  and  weighs  about  one 
ton. 

Triumph  Valve  Co.,  Manbfield,  O.,  i- 
the  new  name  of  the  Safety  Cylinder 
Valve  Co.,  manufacturers  of  the  Auto- 
matic safety  cylinder  valves.  Triumph 
packless  radiator  valves  and  other  spe- 
cialties. The  company  announces  that  this 
is  a  change  in  name  only,  the  officers  and 
company  remaining  the  same  as  hereto- 
fore. The  officcr'5  are:  President.  Frank 
Schrcidt :  vicc-pri->iili-iit  ;ind  t  r.  :;~;ir'  r.   I' 


J.   Balliett;   secretary   and   general  man- 
ager, Charles  E.  Schreidt. 

Pierce,  Butler  &  Pierce  Mfg.  Co.,  Syra- 
cuse, N.  Y.,  were  among  the  prominent 
exhibitors  at  the  recent  New  York  State 
Fair,  held  in  Syracuse.  Other  exhibi- 
tors of  heating  goods  were  the  Albany 
Foundry  Co.,  furnaces  and  ranges;  Sill 
Stove  Works,  Rochester;  Kelsey  Heating 
Co-,  Syracuse;  Fuller  &  Warren  Co, 
Troy;  the  Syracuse  Heater  Co..  and  the 
Syracuse  Stove  Works. 

Beler  Water  Heater  Co.,  Pittsburg,  Pa  , 
manufacturer  of  automatic  instantaneous 
water  heaters,  has  been  reorganized  by 
the  election  of  new  officers  and  directors 
as  follows:  President,  James  Hay;  vice- 
president,  John  Ellis;  secretary  and 
treasurer,  W.  J.  Langenheim;  directors: 
Adolph  Beler  and  Edward  Schreiner 
The  new  president,  James  Hay.  was  until 
recently  president  of  the  Ruud  Mfg.  Co  , 
Pittsburg,  while  Mr.  Ellis,  the  vice-presi- 
dent, was  superintendent  of  the  Ruud 
Mfg.  Co.'s  factory  for  several  years.  W- 
J.  Langenheim  was  formerly  secretary 
and  treasurer  of  the  Ruud  Co.  The  capi- 
tal stock  of  the  new  company  will  be 
increased  to  $250,000.  The  company  will 
eventually  occupy  the  large  factory 
building  at  2Qth  and  Smallman  street?, 
I'itt^burg.  ciwnefl  hv  Mr.  Hay. 


Mueller 

Reducing   and  Regulating 

Valves 

For    Water,    Steam,  Air,    Oil,  Gas,  Etc. 

Single  Seat  Type,   13,160 

This  valve  is  for  pretsure  reduction  and  regulation  in  the  following 
kinds  of  service : 

WATER — Cold  or  hot  water  in  hotels,  apartment  houses,  residences,  facflories,  drinking  fountains, 

breweries,  power  plants,  etc 
STEAM  —  Radiators,  small  heating  sySems,  small  vulcanizers,  small  bleaching  keirs,  jacketted  kettles, 

dryers,  dyeing  tanks,  ^eam  heating  of  trains,  forced  draft  blowers,  fan  engine  regulators 

for  boilers,  etc 
AIR Pneumatic  tools,  oil  burners,  pneumatic    water    lifts,    ballad    tanks,    torpedo    discharge 

tubes,  etc. 

OIL Fuel  oil,  pressure  lubncating  sySems,  etc. 

GAS Carbonic  acid  gas  in  soda  fountains,  breweries,  water  carbonating  and  bottling  e^ablish- 

ments,  etc.     Special  valves  for  oxygen,  acetylene,  manufactured  or  natural  gas. 
Standard  stock  valves  will  be  assembled  for  initial  pressures  up  to  250  pounds  and  for  such  delivery 
pressure  as  specified  from  atmosphere  to  150  pounds. 
When  writing  please  specify  initial  and  delivery  pressure  and  service. 


H.   MUELLER    MFG.  CO. 


DECATUR,  ILL.,  West  Cerro  Gordo  Street 


NEW  YORK,  234  Canal  Street 
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New  Firms  and  Business  Changes 

H.  G.  Smith  Co.,  Inc.,  150  Nassau 
street.  New  York,  is  a  new  firm  of  con- 
sulting, heating  and  ventilating  en- 
gineers composed  of  Alfred  A.  Driggs, 
formerly  of  the  New  York  branch  of  the 
Pierce,  Butler  &  Pierce  Mfg.  Co.,  and 
Howard  G.  Smith. 


New   Incorporations 

Jepson  Bros.  Co.,  Cleveland,  O, capital 
$45,000,  to  conduct  heating,  plumbing 
and  gas-fitting  business.  Incorporators: 
James  E.  Sayne,  Peter  G.  Jepson,  Anna 
D.  Jepson,  Richard  J.  Jepson  and  Minnie 
A.  Jepson. 

Mailhus  &  Co.,  New  Orleans,  La.,  capi- 
tal $10,000.  President.  Joseph  L.  Gaut- 
reaux;  vice-president,  Joseph   Mailhus. 

Larsen  &  Wood  Co..  Toledo,  O..  capi- 
tal $10,000.  to  conduct  a  heating  and 
plumbing  business.  Incorporators:  Neils 
S.  L.ir.scn.  James  .\.  Wood,  William  J. 
Frit.sche.  .Mark  Winchester  and  William 
L.  IJillingslea. 

Frush  Plumbing  Co.,  Waterloo,  la., 
capital  $_»5.(xx),  to  CMiuluct  a  heating  and 
plumbing  business.  Incorporators:  George 
H.  Frush,  Jr.,  William  J.  Cosgrove,  G. 
D.   Bertram   and   Stephen   Mullany. 

Northwestern  Heating  and  Plumbing 
Co.,     i'.N  .•in-t"i;.     1!1  ,    (-'!'■'■'    '^'  " "'        '• 


r^m^  ir  C*   r, 


J-M     Asbestocel 

Pipe    Covering 

is  Fireproof 

Btili!;  fiiiidf  of  asl)f  St05  J-M  A*be«tocel  Pipe 
Covering  doe.s  away  with  the  dangerof  lirelroni 
overhcatt'd  pipes. 

It  i.s  tlif  most  efBcient  coveriiiR  for  hot  water, 
hot  air  and  low  pres.sure  steam  heating  systems, 
hecau.se  it  is  built  on  the  principle  of  the  arch 
witli  the  air  c»-lls  running  around  tlie  pii>'S.  in- 
stead of  from  end  to  end,  wliich  construction 
confines  the  prcattst  amount  of  dead  air.  Will 
l>a.v  for  itself  in  fui'l  savtd  in  S  'i  months. 

Cannot  crack,  hr.ak  or  lose  its  insulatini; 
value  from  rough  handling  or  vibration. 

Write   Nearest   Branch   for  .Sample 
and    Booklet 

H.  W.  Johns-Manville  Co. 


Balfimore 
Boston 
Chicago 
Clivcland 
Dallas 
yT).ir.)it 


Kansas  City 
Los  .\ntreles 
Milwaukee 
Minneapolis 
N'ew  Orleans 
Nivv  Yr.rk 


Philadelphia 
Pittsburg 
San   Francisco 
Seattle 
St.  lioubi 


A — Tin  Unini 
B  — Aibetfot 
C — Wood 


U  —  Corruriifd  Paprr 

I— Wood 

f — Aiphtlium  Coaiini 


A  Patent 

Steam  Pipe  Covering 
Of  More  Than 
Ordinary  Quality 

Note  particularly  the  construc- 
tion. First  a  tin  lining,  then  a 
layer  of  asbestos,  then  a  lagging 
of  wood  over  which  comes  two 
coats  of  corrugated  paper,  an- 
other layer  of  wood  and  a  coat 
of  asphaltum.  Rather  a  dis- 
couraging combination  for  heat 
to  escape  through. 

The  most  absolutely  non-conduc- 
tive, waterproof  covering  on  the 
market.  Send  for  a  copy  of  the 
Wyckoff  Red  Book — it  contains 
complete  details. 


A.  Wyckoff  &  Son  Co. 

ELMIRA.  NEW  YORK 
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BuiTalo  Apriratui  for  MiU'antl  Factor)' 

Ventilation  is 
the  better  part 
of  Heating 

Q  Recognition  of  this  truth 
lias  made  the  fan  system  of 
heatinf^  and  \-  e  nt  i  1  a  t  i  n  ^ 
compulsory  in  schools  al- 
most everywhere.  That  it 
applies  with  equal  force  to 
factories,  mills  and  shops  is 
proven  by  the  numerous  in- 
stallations of  the 

Buffalo    Fan    System 
of  Heating  and 
Ventilating 

q  Ventilation  has  in  many  of 
these  been  considered  of  equal 
importance  to  heat  distribution 
on  account  of  its  close  and  un- 
deniable relation  to  health  and 
efficiency  of  the  human  machine 
at  work,  rest  or  play. 

fl  You  will  be  interested  in  our 
treatise  No.  197K.  Sent  free 
on  request. 

Buffalo  Force  Co. 


BUFFALO,    N.  Y. 


New  York 

Pittsburg 

Philadelphia 


St.  Louis 
Cincinnati 
Los  Axigeles 


Chicago 

Charlotte 

Montreal 


corporators  :  Charles  S.  Wallace,  George 
A.  KcariK-y  and  ]{.  ]\iajor. 

Manufacturers'  Sales  Co.,  Columbus, 
[).,  capital  $15,000,  to  act  as  sales  agents 
!'>r  luating  and  pIiunbinK  and  railroad 
-Lipplie.-.  lncor])orators  :  Harry  B.  Min- 
■-;is,  B.  J.  Corbett,  W.  R.  Jones,  Harvard 
r..  Gr.tciT  and  \'al.  Lower. 

Schellhammer  &  Co.,  Warren,  Pa.,  in- 
corporated to  take  over  the  plumbing 
md  steam  heating  business  of  Schell- 
liammcr  &:  Co.  The  company  is  planning 
an   '  xten-ii>n   of  its  business. 

William  P.  Morgan  Co.,  Ridgewood,  N. 
\.,  capita!  $25,000,  to  conduct  a  heating 
md  plumbing  contracting  business.  In- 
•  orporators:  William  P.  Morgan  and  A. 
Morgan.  Ridgewood:  and  James  W. 
!  'unit.    Patcr.-i>n. 

Kelley  Hardware  Co.,  Farmington,  la., 

.ipital  Sjo.ooo,  to  take  o\er  busine.>;s  con- 

luctcd  in  the  same  name  and  established 

n    1905.     A   heating  and   plumbing   con- 

iracting  department  will   be  added.     lu- 

orporator.^  :  O.  E.  Ostru  and  R.  P.  Beer. 

Excelovalve  Co.,  25  \\c.'-t  42nd  street. 
Xcu  \.-rk.  capital  $500,000.  to  manufac- 
ture flushing  valves  and  water-saving  dc- 
\  icc.^.  President.  E.  D.  Barrett:  vice- 
president,  W.  D.  Cushman;  treasurer,  C. 
I.  Wood;  secretary,  S-  Hartman:  assist- 
:tu   •secretary.   I..   Steintcbl, 

American  Smokeless  Furnace  Co., 
i'ortland.  Me.,  capital  $500,000.  Presi- 
lent.  Clarence  E.  Eaton:  treasurer.  T.  L. 
'"roteau;    secretarv,    James    E.    Mantell, 

I'r.rtlanrl 

Daniel  E.  Walsh  Co.,  I'.o-lon,  to  deal 
;n  heating  apparatus.  Incorporators: 
Daniel  E-  Walsh.  William  A.  Walsh  and 
I  ieorge    E     Ellsworth. 

New  Process  Heating  &  Lighting  Co., 
Laporte,  ind.,  capital  $50,000,  to  manu- 
facture a  new  heating  and  lighting  inven- 
tion. 

Edward  S.  Bradley  Co.,  Manchester, 
Mass..  capital  $20,000.  to  conduct  a  heat- 
ing and  plumbing  business.  Incorpor- 
ators: E.  S.  Rradlej-,  A.  J.  Hollings  and 
William   11.   .\llen. 

Mosley  Plumbing  and  Heating  Co., 
Wilmington,  Del.,  capital  $25,000,  to  con- 
duct a  contracting  business  in  heating 
and    plumbing. 

Self-Lighting  Orchard  Heating  Co., 
Denver.  Colo.,  capital  $250,000.  Incor- 
porators ;  Oliver  ^I.  Farranr],  Henry  D. 
Demont  and  S.  G.  ^IcMullin. 


Contracts   Awarded 

Schultz  &  Seibel,  Hannibal,  O.,  steam 
heating  Star  Theatre  in  that  city. 

Moline  Heating  and  Construction  Co., 
Moline,  Hi.,  lieating  and  plumbing  new 
Ridgewaj-  School  building  at  Moline. 
The  heating  contract  amount?  to  $7,631 
and  the  plumbing  to  $4,787.74. 
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Arthur  B.  Mueller  Co.,  Kansas  Ciey. 
Mo.,  heating  Xorniaii  Ward  School  for 
$5,179.  Ednuincls  &  Lovctt  got  the  plumh- 
ing  contract  at  $1,850. 

Neville  Kellner  &  Co.,  Louisville,  Ky  , 
luatinj,'    Parkland    .'^cliuol    for   $1,83-'. 

Capital  Building  and  Construction  Co., 
Springfield,  111.,  heating  poor  farm  .at 
P.uffalo,   111.,   for  $4,711.42. 

R.  Haas  Co.,  Springlkdd,  111.,  heating 
poor  farm  at  Buffalo,  111.,  for  $i,935-  '| 'i*^ 
boilcr.s  will  be  located  in  a  separate  build- 
ing which  will  be  built  by  the  Capital 
Building  &  Construction  Co.,  of  Spring- 
field, at   its  bid  of  $4,711.42. 

Schulteis  Bros.,  San  Diego,  Gal.,  heat- 
ing and  plumbing  new  county  jail  at  that 
place   f'lr  ^iTj.^oo. 

F.  F.  MacNichol  &  Co..  Oshkosh.  Wis., 
heating  .and  ventil.ating  Shawanf>  County 
Insane  .\sylum  building  for  $1.^,000:  al>'> 
heating  and  ventilating  Out.agamie  C- uni- 
ty Court  House  and  the  Waupaca  high 
school. 

J,  J.  Hurley  &  Co.,  Boston,  boikr  in- 
stallatitiu  for  the  llydc  Schoi.l  at  their 
l)id  of  $2,202. 

Kohlert  &  Harter.  .Xurr.ra,  111.,  steam 
lu.iliiiL;      Irwin      LmMhi..       iiuluding     the 


opera  house,   for  $2,000.     4,400  sq.   ft.  of 
radiation   will   be   installed. 

Buffalo  Forge  Co.,  Buffalo.  N.  Y., 
heating  and  veniilaiing  system  in  the  new 
carpenter  shop  of  the  Westinghouse  Air 
Brake  Co.,  at  Wilmerding,  Pa.  The  build- 
ing will  be  of  brick  construction  and  210  ft. 
long. 

John  W.  Danforth  Co.,  Buffalo,  N.  Y., 
mechanical  equipment  of  the  Mare  Island 
N'avy  Yard,  San  Francisco.  Cal.,  at  its 
bid  of  about  $105,000.  The  power  house 
will  be  one  of  the  largest  maintained  by 
the  department.  The  work  is  to  be  fin- 
ished within  nine  months. 

Kenison  Bros.,  Dallas,  Tex.,  steam 
heating  the  court  house  building  at  Den- 
li'U.  Tex.,  for  $2,.^3i. 

Fitzpatrick  &  Hocpfner.  Columbus.  O., 
iie.itinu  and  ventilating  new  high  school 
linildintr  at   Canton.  (). 

C.    W.    Nelson,    Xccnah,   Wi<..   central 

heating    plant    in    tlie     Sherry    Building- 

ihe  plant  will  sup|)ly  heat  to  four  stores, 

ail  office  building,  the  post  office  and  of- 

:iie  in  the  post  <-ffire  building. 

Downey  Heating  Co..  Milwaukee.  Wis., 
h-afne   plant    for    the   State    Hospital   at 


Not   a  IJird  CJage.  a  .Squirrel  Cage,   a   Kat    Trap   or  a 

Skyroikel      l>ui 

A  Cycloidal  Fan  or  Blower 

for  all  purposes.The  only  radical  improvement  in  fans 
in  f<)rty  years.  Takes  up  less  r<i<»m.  runs  at  s!<)>ver 
speetl,  requires   less  powt-r,   noiseless  in  operation. 

W«  pi.iranlrr  niirCycloi<lal«loequal  Id  C4p«cily  any  ian  Imilt — W»  bar  ■•■»— »iili 
U'ini  .'O  10  iS  \ttt  ami.  \t\%  <ipcr<l,ind  [>owrr      We  Imilil  llitni  in  all  M.-rt  'o  fuit  all 
onilitionir— hundrcdi  ol  (hem  inuic— not  "at  good— but  better. " 

GARDEN    CITY    FAN    CO. 

I         ■    •  ■-         \1  iriMiaclurtT 

1532    McCORMICK   BUILDING  CHICAGO 

Ksl.-»Mi-h.<i  1»7'' 
•v-nd   for  CHtfl!op<;   110  nrd   120.    i"-'   i--'-»>d 


IMPORTANT   NOTICE 

Stationary     Engineers'     Book     and     Directory      (Combined, 

For  Business  — 1911  EDITION— firings  fiusiorss 

Now  only  time  published,  get  copy  at  once,  only  a  few  left.  It  contains  descriptive  contents  of 
25,000  steam  and  electric  pawcr  plants,  with  the  names  of  SO.fOO  ergineers  in  follow injj  14  states: 
Connecticut.  Delaware,  lov  a  Indiana,  KentucVy.  Maryland,  Ma,«;sf  cVtisctts,  Michigan,  New  Jersey, 
New  York,  Ohio.  Ponn^ylvania,  Rhode  Island,  WLsconfin  and  miscellancovs  Has  the  best  illu.stra- 
ted  and  latest  rnrineeri"g  t  chnic  il  features  of  instiuctiors  by  expert  writtrs,  ami  is  most  valuable 
to  Engineers  and  M  utuf  ctuie  s  for  business  use. 

800  pages.  9x12,  cloth  bound.      Price,  $10.00.     Ca-sh  with  order.  10%  discount.     Send  orders  to 

G    G.  McDUFF,  Agent,  622  Tribune   Bldg..  New   York   City 
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ILG 


PROPELLER  FANS 
ARE  BEST  BY  TEST 

SPECIFIED    B^'    ARCHITECTS    EVERYWHERE    FOR 
RESTAURANT  AND  THEATRE  VENTILATION,  ETC. 

CHEAPEST  TO  INSTALL 
CHEAPEST  TO  OPERATE 
CHEAPEST  TO  MAINTAIN 


WRITE    FOR    BULLETIN    No.    5 


ILG  ELECTRIC  VENTILATING  CO. 

158  WHITING  ST.,  CHICAGO 
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F.  F.  MacNichol  &  Co.,  0?hko!=h,  Wis., 
heating  new  Urvillc  Beach  Memorial 
Manual  Training  School,  for  %y,4^c):  the 
plumbing  contract  went  to  the  Toner 
Plumbing  &  Heating  Co.,  at  it-  biM  nf 
$4.774- 

Downey  Heating  Co.,  Milwaukee,  Wis., 
heating  additi'^i  tn  the  Xortli  Division 
High  School  in"  Milwaukee  for  $5,547; 
also  heating  the  achlition  to  the  South 
Division  High  .School  for  $6,641.  The 
plumbing  for  the  Nf)rth  Division  school 
wei.t  to  S.  \'.  Hanley  at  2.765  and.  for 
the  South  Division  school,  to  William 
F.sscr  at  $\.Ci^r 


J.  Oscar  Smith,  Moberly,  Mo-,  heating 
Virginia  Ituibling  at  Columbus,  Mo.,  for 
$4,000.  The  Moline  vacuum-vapor  heat- 
ing system  will  be  installed. 


DRAPER'S 

Recording  Thermometer 

'IraCf   iutuina:ic,».I;.    .»   cunect  iind 
ontintious  record    in  i'  k  ol  the  tempe- 
rature  on    a   graduated    wcelLljr    chan. 
' '  .  '     in  two  sires.  andstAndardized  and 
uarantecd.      .Mso    Kecortiine 
111'  trr« 

THE    DRAPER  MFG. CO. 

152    FRONT   ST         NEW    YORK 


BOOKS  ON  HEATING  AND  VENTILATION 


H«Atlng  aad  Venulating  Buildings,  k  standard  manual 
for  heating  engineers  and  architects.  By  Prof. 
R.  C.  Carp^Lter.  Fifth  edition,  largely  rewritten. 
577  pages.     V"?  Ills..  8vo.  cloth.     $4.00 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings. 
Hy  William  J.   Baldwin.      Fifletnth  edition.      Ke- 


viscil    and    enlarged.       391 
Sizo._  Sx7  H    in.     Cr'ntii^-;   • 
heating  apparatus    f     ' 
large  buildings  n-.  !  ■ 
and  tables.     Cloth,  S^.5u. 

Handbook  for  Heati:  . 

Prof.  James  D. 
The  latest  book 
prchensive.      32 

Site  AlixftM  ir. .:.  :. 

S3.  SO. 


paffcs. 


131    figure-;. 


rs.    By 

;<abtr. 

— n- 

x. 


Questions  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot  Water  Heating.  Pv  R.  NI. 
Starbuck.      Illustrated.     SI. 00 

Ventilation  of  Buildings.  By  William  G.  .S.-.cv.  ar.c 
Thomas  Nolan.  83  pages.  Pocket  s;ie.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.     Boards.  SOc. 

Steara  Heating  and  Ventilation.  By  \Vm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.  Price. 
$2.00 

Air-Conditioning.     By  G.  B.  Wilson.      Being  a  short 

treatise  on  the  humidification,  ventilation,  coo'n  .■ 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig- 
ures.   12mo.    Illustrated.    143  pages.    Price.  $1.20. 

Sieam-Electric  Power  Plants.  By  Frank  Koester.  .A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  con^taictioii 
and  operation.     473  pages.    340  ills.      Vzi'  e.  $5.00. 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D. 
Adams,  M.  E.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  p>ower 
in  build'ngs  should  be  based.  The  problem  is  to 
de'ermine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12ir.o. 
Cloth.  $1,00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King.  Containing  over  300  detailed  illustra- 
tions. The  book  is  a  working  manuai  for  beating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat- 
ing and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  testing  «uch 
systems.     8vo.     367   pages.      Price.  $3.00. 


Dean's  System  of  Greenhouie  Heating,  by  steam  or 
hot  water,  with  formulas  for  obtaining  different 
temperat"ires,   by    Mark    Uean.     Price,  $2.00 

Power,  Heating  and  Ventilation.  By  Charles  L. 
flubbard.  B.b.,  .M.1-2.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  beating  is  covered,  including  the  hemtiny 
of  large  institution.*  with  central  plants.  Space  is 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Notes  on  Healing  and  Ventilation.  By  John  R. 
Allen.      1S2    Pa^es.  Siic,  4  Wx 

6M  in.      f)re  ot   thf  n-  ;»''»  finite  up 


Hot-Water  Heating  and  Fitting.  By  W.  J.  Baldwin 
Fourth   edition.     Price.    $4. 00. 

Steam  Fitters'  Computation  and  Price  Book,  abridged. 
Uy  Mark  Dean.      Pri.e.  $2.50 

Practical  TreatUe  Upon  Str—  V---7  By  F.  Djre. 
Embracing   methods  a  for  warming 

buildings,  etc.    Lowiprc. ■    r-  .  .-ssure  and  ex- 
haust steam.    8vo.  clf^th,  illustrated.     Price.  $4.00 

The  School  House.  Its  Heating  and  Ventilaticn. 
By  J.  A.  .Moore.     204  pages,  illustrated.  $2.00. 

A  Manuil  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
bo'Iers,  flues,  etc.  By  F.  Schumann.  Second 
edition,    revised    and    enlaiged.      \2rr.o.  $1.50 

German  Formulas  and  Tables  for  Heating  and  Ven- 
tilating  Work,   especially   adapted   for   those   who 
ilan  or  erect  heating  apparatus.      By  Prof.   J.   H. 
Itnealy.      Illustrated.      Price.  $1.00 

Tables  for  Calculating  Sizes  of  Steam  Pipes.  By 
Isaac  Chaimovitsch.  A  manual  for  the  determina- 
tion of  steam  pipe  sizes  for  low  pressure  heating. 
48   pages.     4   insert   tables.     Price.  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretical 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Pull  limp  leather  pocic- 
etbook  round    corners,    gilt  edges.     Price.   $5.00, 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
'38  tables.     Siie,  6x9  in.     Cloth,  $2.00. 

Modem  Sanitary  Plumbing,  Steam  and  Hot  Water. 
By  Jame.s  J.  Lawler.  400  pages.  228  illustra- 
tions. Size.  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawlcr's  ivel'-l^r.ov.  n  work  on  thi":  subiect 
Price.  $5.00 
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Loss  oj"  Vrcsstire  in   'Blo^ouing  Air   Through 

Heater  Coils,    With  J^etif  Formtila. 

tests  showing  importance  of  point  generally  overlooked  in  indirect 

heating    work 

By  E.  M.  Shealv, 

Assistant|Profv.-ssor.of  SteamJEngineertng,  University  of  Wisconsin. 


In  designin^tj  ventilating  systems,  it 
is  necessary  to  know  the  resistance 
offered  to  the  flow  of  air  by  the  entire 
system  of  air  passages,  in  order  that 
the  proper  size  of  fan  for  delivering 
the  re(|uired  quantity  of  air  may  be 
determined.  If  a  certain  size  of  fan  is 
installed  and  run  at  a  certain  speed, 
the  quantity  of  air  delivered  will  de- 
pend upon  the  resistance  of  the  deliv- 
ery system ;  the  greater  this  resistance, 
the  less  will  be  the  quantity  of  air  de- 
livered. 

The  resistance  offered  by  various 
forms  of  piping  used  in  ventilating 
systems  is  well  known,  and  need  re- 
ceive no  further  attention  here.  Upon 
searching  for  information  relative  to 
the  resistance  offered  by  the  heater 
coils,  which  forms  a  part  of  the  deliv- 
ery system  of  practically  every  venti- 
lating installation,  the  writer  found 
a  surprisinsT  dearth  of  data.  The  lit- 
tle data  which  could  be  secured,  al- 
though somewhat  unreliable,  pointed 
to  the  fact  that  the  loss  of  pressure  as 
the  air  passes  through  the  heater  coils 
amounts  to  a  large  portion  of  the  total 
pressure  generated  by  the  fan. 

When  one  considers  that  the  path 
taken  by  air  in  passing  through  heater 


coils  is  very  complex,  winding  in  and 
out  among  the  rows  of  pipe,  and  that 
the  velocity  of  the  air  passing  through 
the  coils  is  usually  high,  from  800  to 
1200  ft.  per  minute,  it  is  not  surpris- 
ing that  there  is  considerable  loss  of 
pressure  in  this  part  of  the  system. 

To  the  writer's  knowledge,  some  de- 
signers of  ventilating  systems  neglect 
entirely  the  loss  of  pressure  in  the 
heating  coils,  assuming  that  it  is  so 
small  as  to  be  of  no  importance.  Sup- 
pose this  is  done  with  a  system  in 
which  the  total  pressure  of  the  fan  is 
only  Yi  oz.  per  sq.  in.  The  loss  of 
pressure  in  the  heating  coils  might 
easily  reach  ^  oz.  ])er  sq  in.,  in  which 
case  only  about  one-half  as  much  air 
would  be  delivered  by  the  system  as 
was  intended.  Neglect  to  allow  for 
the  loss  of  pressure  in  the  heating  coils 
explains  why  some  ventilating  systems 
are  not  giving  satisfaction. 

ARRANGEMENTS   FOR   TEST 

Appreciating  the  need  for  more  re- 
liable data  on  the  loss  of  pressure  in 
heating  coils,  a  series  of  tests  were 
planned  and  carried  out  about  a  year 
ago  with  the  object  of  securing  defi- 
nite information  on  this  point.    The';" 
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tests  were  conducted  with  a  ventilating 
set  consisting  of  a  48-in.  steel  plate 
fan  run  by  a  10  H.  P.  electric  motor, 
and  a  heater  consisting  of  four  two- 
row  sections  of  i-in.  pipe  spaced  2  in. 
center  to  center,  which  represents  an 
ordinary  type  of  heater.  The  coils 
were  6  ft.  high  and  5  ft.  wide.  The 
heater  coils  were  encased  in  sheet  iron, 
and  were  connected  to  the  fan  by  a 
40-in.  circular  galvanized  iron  pipe 
about  8  ft.  long.  The  air  was  drawn 
throu.ijh  the  heater  coils,  entcrinj,'  the 
fan  at  the  center  and  discharging  at 
the  bottom  into  the  ducts  leading  to 
the  various   rooms. 

The  general  plan  oi  the  tests  was  to 
run  the  fan  at  a  constant  speed  for 
each  test,  while  the  velocity  of  the  air 
passing  through  the  40-in.  pipe  con- 
necting the  coils  anrl  fan  was  obtained 
with  a  I'itot  tulje,  and,  at  the  same 
time,  the  difference  in  pressure  be- 
tween various  coils  was  measured  with 
a  manometer  and  tube.  The  above 
tests  were  made  with  different  sjKeds 
of  the  fan,  thus  obtaining  various  ve- 
locities of  air  through  the  heater  coils. 

The  motor  used  to  run  the  fan  was  a 
direct-current  shuntwound  motor.  It 
was  connected  with  a  rheostat  in  IxUh 
field  and  armature,  so  it  could  be  run 
at  a  predetermined  and  constant  spee<l 
throughout  any  test.  With  a  constant 
speed  of  the  motor  it  was  determined 
that  the  flow  of  air  through  the  coils 
was  constant. 

The  quantity  of  air  passing  through 
the  40-in.  pii^e.  connecting  the  coils 
and  fan,  was  measured  at  a  point 
midway  l:)etween  the  coils  an<l  fan.  .\t 
this  point  the  velocity  of  the  air  pass- 
ing through  the  pipe  was  measured  at 
31  dift'erent  p<^ints  scattered  over  the 
cross-section  of  pipe.  The  average  ve- 
locity of  the  air,  multiplied  by  the 
cross-sectional  area  of  the  pipe,  gave 
the  number  of  cu.  ft.  passiu"::  per  min- 
ute. The  method  of  averaging  the  ve- 
locities is  unique,  and  will  be  described 
later.  The  velocities  were  mea'^ured 
with  the  Pitot  tube  shown  in  Fig.  I, 
each  branch  being  connectefl  to  a 
branch  of  a  differential  manometer. 
The  difference  in  heicrht  of  the  lic|uid 
in  the  two  branches  of  the  manometer 
indicated  the  vclocitv. 


HOLES    BORED    IN    HE.MER    C.VSIXG    TO 
OBT.MX    PRESSURE 

The  loss  of  pressure  in  the  heating 
coils      was      obtained      by      inserting 

Pressure  — ^        J 
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FIG.  1— ARRANGEMENT  OF  PITOT  TUBE  FOR 
MEASURING   AIR    VELOCITIES 

through  holes  bored  in  the  side  of  the 
casing,  two  brass  tul)es.  ^s-in.  in  di- 
ameter, having  one  end  bent  at  right- 
angles,  so  it  could  be  inserted  between 
the  pipes.  The  bent  portion  of  these 
tubes  had  i/32-in.  holes  in  the  sides, 
in  such  a  pcjsition  that  when  the  tubes 
were  inserted  in  the  coils  the  holes 
came  in  line  with  the  front  of  the  row 
of  pipes  immediately  jircceding.  The 
height  of  the  casing  was  divided  into 
six  equal  parts,  and  five  rows  of  holes 
were  bored  through  the  side,  midway 
of  each  part  and  extending  across  the 
casing,  each  row  containing  five  holes. 
There  was  thus  a  row  of  holes  for 
measuring  the  pressure  between  each 
of  the  four  two-row  sections,  and  one 
tor  measuring  the  pressure  in  front  of 
the  first  row. 

Eight  readings  of  pressure  were 
taken  through  each  hole  at  spaced  dis- 
tances across  the  coils,  thus  obtaining 
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forty  readings  at  each  velocity  and  for 
each  section.  The  average  of  these 
forty  readings  was  taken  as  the  aver- 
age difference  of  pressure  on  the  two 
sides  of  that  particular  coil.  One  tube 
remained  in  the  tirst  vertical  row  of 
holes,  so  as  to  measure  the  pressure 
in  front  of  the  entire  set  of  coils, 
while  the  other  tube  could  be  moved 
back  to  include  any  number  of  sec- 
tions, the  two  tu^)es  being  always  in 
the  same  horizontal  row  when  a  read- 
ing was   taken.      By   connecting  each 


FIG.  2— HEATER  CASING.   SHOWING    HOLES 

THROUGH   WHICH    PRESSURE   IN 

COILS  WAS  MEASURED 

of  the  tubes  to  one  branch  of  the 
manometer,  the  difference  in  pressure 
could  be  read  directly.  Fig.  2  gives 
some  idea  of  the  arrangement  of  the 
holes.  All  holes  in  the  casing,  except 
the  tAvo  which  were  being  used,  were 
stopped  with  corks. 

Realizing  that  the  difference  in  pres- 
sure, and.  therefore,  the  difference  in 
heights  of  the  liquid  in  the  manometer, 
would  be  very  small,  special  differen- 
tial manometers  were  constructed  to 
secure  greater  accuracy.  The  same 
kind  of  manometer  was  used  with  both 
the  pressure  tubes  and  the  Pitot  tube. 


These  manometers  were  made  of 
y^-in.  glass  tubing,  bent  in  the  form  of 
a  U,  and  having  an  enlargement  J^  in. 
in  diameter  at  the  top  of  each  branch. 
The  height  of  the  glass  U  tube  was 
18  in.,  and  it  was  mounted  on  a  stout 
oak  stand.  A  mirror  was  placed  back 
of  the  U  tube,  being  wide  enough  to 
extend  under  both  branches,  and  a 
scale  of  inches  and  tenths  was  en- 
graved with  fine  lines  directly  on  the 
mirror.  It  could  then  be  easily  seen 
if  the  line  of  sight  was  directly  in 
line  with  the  meniscus  of  the  liquid, 
thus  obviating  any  error  due  to  paral- 
lax, or  the  line  of  sight  being  above  or 
below  the  meniscus.  The  liquids  used 
in  the  manometers  were,  first,  a  mix- 
ture of  two  parts  of  toluene  having  a 
specific  gravity  of  0.866.  and  one  part 
carbon  titchloride,  having  a  specific 
gravity  of  1.63.  This  mixture,  having 
a  specific  gravity  of  1.12,  was  placed  in 
the  l)ottom  of  the  manometer,  and  dis- 
tilled water  placed  in  the  top.  This 
gave  a  very  clear  and  easily  read 
meniscus,  and  it  was  found  that  a 
manr)meter  constructed  in  this  way 
multiplied  the  pressures  about  five 
times,  giving  great  accuracy  to  the 
readings.  The  manometers  were  cali- 
brated several  times  each  day,  to  de- 
termine whether  there  was  any  change 
with  age.  It  was  found  that  after 
one  week  there  was  hardly  any  appre- 
ciable change. 

Having  determined  the  difference  in 
pressure  between  the  two  sides  of  a 
heater  section  by  the  method  de- 
scribed above,  the  corresponding  ve- 
locity of  the  air  through  the  heater 
was  determined  by  dividing  the  num- 
ber of  cu.  ft.  of  air  passing  through 
the  heater  per  minute  by  the  clear  area 
of  the  heater.  The  clear  area  was 
obtained  by  subtracting  from  the  total 
area  of  the  heater  the  area  occupied 
by  a  single  row  of  pipes. 

Ordinarily  it  might  be  expected  that 
the  velocity  of  air  passing  through  a 
cross-section  of  the  pipe  connecting  the 
heater  with  the  fan  would  vary  uni- 
formlv  from  the  circumference  to- 
wards the  center,  and  that  the  point 
of  maximum  velocity  would  lie  in  the 
center  of  the  pipe.  It  was  found, 
however,  upon  exploring  a  cross-sec- 
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tion  of  the  pipe  about  midway  between 
the  fan  and  the  heater,  that  the  ve- 
locity over  a  cross-section  varied  in  a 
very  erratic  manner,  there  being  an 
area  of  maximum  velocity  near  one 
side  of  the  pipe,  and  l>elow  the  center. 
This  was  probably  due  to  the  position 
of  the  fan  outlet,  which  was  at  the 
bottom,  and  discharging  toward  the 
side  on  which  the  area  of  maximum 
velocity  lay.    Since  the  velocity  was  so 


The  location  of  the  points  at  which 
these  velocities  were  taken  was  then 
plotted  on  a  drawing  of  the  cross-sec- 
tion of  the  pipe,  drawn  to  scale,  as 
shown  in  Fig.  3.  Lines  were  then 
drawn  through  all  points  having  the 
same  velocity,  and  midway  between 
these  lines  of  equal  pressures  or  con- 
tours, other  lines  not  shown  in  the 
figure  were  drawn,  which  inclosed 
areas  in  which  the  velocities  could  be 


FIG.  3— THIRTY-ONE  READINGS  OF   VELOCITY    OF    AIR   PASSING    THROUGH    A 
CROSS-SECTION  OF    PIPE  CONNECTING   HEATER  WITH    FAN 


variable  over  a  cross-section,  it  would 
be  impossible  to  find  the  average 
velocity  by  simply  measuring  the  ve- 
locity at  different  points,  and  averag- 
ing them  according  to  their  position. 

METHOD    OF    OBTAINING    AVERAGE    AIR 
VELOCITY   THROUGH    PIPE 

In  order  to  obtain  the  true  average 
velocity,  a  series  of  31  readings  of 
velocity  was  obtained,  while  the  speed 
of  the  fan  remained  constant,  scat- 
tered   over    the    entire    cross-section. 


considered  as  l>eing  the  same  as  the 
contour  lines  through  these  areas. 
Then  the  sum  of  the  products  of  these 
areas  times  the  velocity  in  each,  when 
divided  by  the  total  areas,  will  give  the 
most  probable  true  average  velocity 
through  the  section.  This  was  the 
method  of  obtaining  the  velocity  of  the 
air  passing  through  the  pipes,  and 
from  it  the  quantity  passing.  It  was 
found  in  one  case  that  the  true  aver- 
age velocity,  as  calculated  alx)ve,  was 
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LOSS  OF  PRESSURE  IN  BLOWING  AIR  THROUGH   HEATER  COILS,  AS  DETERMINED 

BY   TESTS 


Velocity  of  Air 
through  clear  area 
Feet  per 
Minute 

Pressure  Loss,  ounces  per  square  inch 

1 

Number  of  2-row  Sections 
2                               3 

4 

586 

0.0057 

0.0121 

0.0169 

0.0243 

760 

0.0099 

0.0190 

0.0232 

0.0378 

930 

0.0145 

0.0296 

0.0394 

0.0562 

1000 

0.0169 

0.0332 

0.0459 

0.0640 

1180 

0.218 

0.0441 

0.0630 

0.0910 

1200 

0.0244 

0.0465 

0.0725 

0.0930 

1280 

0.0260" 

0.0545 

0.0795 

0.1050 

926  ft.  per  minute,  while,  if  calculated 
by  .simply  averaging  each  velocity  ac- 
cording to  its  position,  the  result 
would  have  shown  a  velocity  of  1159 
ft.  per  minute,  which  would  have  been 
an  error  of  over  25%. 

RESULTS   OF   TESTS 

The  results  of  the  tests  conducted. 


as  outlined  above,  are  shown  in  the 
following  table,  and  are  plotted  in  the 
form  of  curves  in  Fig.  4,  for  easier 
reference: 

FORMULA  FOR  LOSS  OF  PRESSURE 

From  the  results  of  these  tests,  as 
plotted  in  Fig.  4,  it  is  seen  that  the 
pressure    loss  varies    directly    as    the 
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number  of  sections  of  heating  coils, 
and  also,  approximately,  as  the  square 
of  the  velocity  of  the  air  passing 
through  the  free  area.  The  general 
form  of  equation  for  these  curves  is 
y  =  mx**         ( I ) 

Changing  this  to  the  logarithmic 
form  gives 

log  y  =  log  m  -\-  I5  log  X 

The  logarithmic  values  were  plotted 
in  order  to  rtnd  the  values  of  m  and  b 
in  equation  i,  the  ccjuation  giving  a 
straight  line  with  m  as  the  intercept 
on  the  vertical  axis,  and  b  as  the  slope. 
This  showed  that  for  a  two-mw  sec- 
tion the  value  of  m  was  0.0000000157 
and  varying  directly  with  the  number 
of  two-row  sections.  Changing  the 
c(|uation  back  t<>  it-,  original  form 
gives 

p  =  0.0000000157  n  v- 


in  which  p  is  the  pressure  loss  in  the 
coils  expressed  in  ounces  per  sq.  in., 

n  is  the  number  of  two-row  sections 
in  the  heater,  and 

V  is  the  velocitv  of  the  air  throuerh 
the  clear  area,  in  ft.  per  minute. 

From  the  above  e(juation,  the  loss 
of  pressure  in  blowing  air  through 
standard  heater  coils  can  be  calculated 
if  the  (juantities  n  and  v  are  known  or 
assumed.  The  results  confirm  what 
had  long  been  suspected — namely,  that 
if  the  loss  of  pressure  in  the  heater 
coils  is  neglected  in  designing  venti- 
lating systems,  the  amount  of  air  de- 
livere«l  by  the  system  will  fall  far  short 
of  what  is  exi)ected. 

C,reat  credit  is  due  to  Mr.  N.  J, 
Kayser.  who  took  the  data  for  these 
tests,  for  the  painstaking  care  with 
which  the  work  was  done. 


Heating  Arrangements  for  an   Ejctenji'Ve 
Group  oj-  Factory   'Btiildin^.s 


The  plant  of  the  United  Shoe  Ma- 
chinery Company  at  Beverly,  Mass., 
for  the  manufacture  of  boot  and  shoe 
machinery,  is  the  first  factory  con- 
structeil  entirely  of  reinforced  con- 
crete, and  stantls  to-day  as  the  most 
extensive  example  of  the  use  of  this 
form  of  construction  ^or  machine-shop 
purposes  in  the  country.  The  present 
flour  area  aggregates  t)00,ooo  sq.  ft., 
and  when  the  addition  now  being 
erected  is  completed  the  total  floor 
space  will  be  744.000  sq.  ft.,  or  more 
than  17  acres. 

The  construction  and  arrangement 
of  this  plant  was  made  the  subject  of 
an  elaborate  paper  by  L.  P.  Alvord, 
New  York,  and  II.  C.  Farrcll.  r>everly, 
Mass.,  read  before  the  American  So- 
ciety of  Mechanical  Engineers.  The 
main  buildings,  originally  520  ft.  long, 
are  now  820  ft.  Fig.  i  shows  an  out- 
line plan  of  the  buildings  as  they  will 
be  after  the  present  additions  are  com- 
pleted. 

All  of  the  buildings  are  connected  by 
pipe  and  cable  tunnels  (Fig.  i),  which 
enter  underground  chambers  contain- 
ing fans  and  heater  coils  for  the  indi- 


rect heating  .sy.>iems.  i'ig.  2  is  a 
typical  cross-section  of  the  tunnel  en- 
tering building  A  IJ  X.  The  walls  are 
used  for  piping,  and  beneath  the  lloor 
are  vitrilkvl  conduits  for  the  electric 
cables.  The  lloor  of  this  tunnel  pitches 
upward  from  the  power  house,  and  a 
gutter  at  one  side  receives  any  moist- 
ure that  may  enter  any  conveys  it  to 
a  pump  in  the  power-house  basement, 
from  whence  it  is  pumped  to  waste. 

The  method  of  supporting  the  pipes 
in  this  tuimel  was  to  bolt  0-in.  by  8-in. 
hard  pine  posts  to  the  inner  walls.  To 
the  outer  faces  of  these  posts  the  pipe 
hangers  are  fastened  by  lag  screws. 
These  posts  are  space<l  10  ft.  on 
centers, 

The  modifications  of  this  tunnel 
over  those  originally  planned  consisted 
in  increasing  both  the  width  and 
height  in  order  to  give  more  room  to 
facilitate  changes  and  repairs  and  in 
the  use  of  hard  pine  posts  instead  of 
cast-iron  slotted  supports  for  the  pipe 
brackets.  The  width  of  the  original 
tunnel  was  5  ft.  in  the  clear;  the  new 
one  7  ft.,  and  an  average  height  of 
7  ft. 
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FIG.  1— PLAN  OF  UNITED  SHOK  MACHINERY  COMPANY'S  PLANT  AT  BEVERLY.  MASS.. 
AS  IT  WILL  APPEAR  WHEN  PRESENT  ADDITIONS  ARE  COMPLETED 


At  points  just  within  the  walls  of 
buildings  A  and  B  (Fig.  \)  will  be 
noticed  short  connections  from  the 
tunnels  which  serve  as  a  point  from 
which  pipe  risers  are  conclucte  1  ver- 
tically upwaril  thruui,di  the  lniildinfi>. 

HEATING  OF   MAIN    nUILDINGS 

Fig.  I  also  shows  the  underground 
fan  chambers  in  each  one  of  the  main 
toilet-room  wings.  These  chaml>ers 
contain  the  heating  engines,  fans  and 
coils  for  furnishing  heat  to  the  main 
machine-shop  buildings,  and  storage 
building  C.  In  the  original  plant  7990 
sq.  ft.  of  radiating  surface  is  provided 
for  each  of  the  machine-shop  build- 
ings, or  I  sq.  ft.  of  radiating  surface 
for  each  218  cu.  ft.  of  room  volume. 

In  this  installation  the  ducts  from 
the  fans  were  carried  outside  of  the 
buildings  and  connected  underground 
to  openings  in  the  pilasters  having  the 
heating  flues,  by  means  of  a  flexible 
connection.  The  fan  chambers  under 
wings  ABS  and  ABX  contain,  in 
addition  to  the  fans  for  heating  the 
main  machine  shops,  fans  for  heating 
the  toilet-room  wings  themselves. 

In  the  older  part  of  the  olant  it  was 
difficult  to  maintain  a  suitable  tem- 
perature at  the  north  ends  of  the  ma- 
chine-shop buildings  in  severe  winter 
weather.  For  this  reason,  the  heating 
factor  in  the  1906- 1907  addition  w^as 
made  i  sq.  ft.  of  radiating  surface  for 
everv  130  cu.  ft.  of  room  volume.  A 
certain  amount  of  this  increase  was  in- 
tended to  provide  for  the  lack  of  heat- 


ing capacity  in  the  older  part  of  the 
plant. 

Another  change  consisted  in  bring- 
ing the  hot-air  ducts  within  the  build- 
ing line,  placing  them  close  against 
the  outer  wall  and  making  this  roof  a 
part  of  the  ground  floor  slab.  This 
lias  the  beneficial  eft'ect  of  tending  to 
increase  the  temperature  of  the  ground 
f1(j6r  itself. 

The  heating  plants  for  the  toilet- 
room  wing  ABX  were  omitted  and  di- 
rect radiation  by  wall  coils  substituted. 
Experience  has  demonstrated  that  all 
of  these  modifications  were  wise,  and 
in  the  addition  now  under  way  the 
heating  arrangements  of  the  addition 
of  1006-1907  will  be  dunlicatefl. 


FIG.  2— TYPICAL    CROSS-SECTION  OF   PIPE 
AND  CABLE  TUNNEL 
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Because  of  the  large  window  area, 
no  provision  was  made  for  mechanical 
ventilation  in  the  main  buildings,  ex- 


ELECTRIC    WIRE    SUPPORT  AND 
PIPE   HANGER 

cept  that  in  extremely  hot  weather  the 
heating  fans  are  run  to  supply  fresh. 


outside  air  through  the  heating  sys- 
tem. 

TOILET-ROOM  WINGS 

The  toilet-room  wings,  designated 
in  iMg.  I  by  the  letters  ABS,  ABX, 
AliX  and  AIjXX  contain  locker 
rooms,  wash  rooms,  toilet  rooms,  tool 
storage  and  delivery  rooms,  stair  wells, 
and,  as  mentioned  before,  the  connect- 
ing i)assageways  between  the  main 
buildings. 

All  of  the  rooms  are  provided  with 
mechanical  ventilation,  through  a  sys- 
tem of  ducts  in  the  walls  leading  to  a 
chamber  under  the  roof  containing  a 
direct-connected  ventilating  fan  dis- 
charging to  the  outside  air. 

In  the  original  buikling  there  was 
no  local  ventilati(^n  for  the  toilet-room 
utilities  themselves,  but  it  was  pro- 
vided in  the  additions.  The  improve- 
ment in  conditions  has  been  marked. 


Ttgfo  J^etdf  Hoi  'Bla^t  Formulas 


A  typical  instance  of  the  advantages 
enjoyed  by  manufacturer>  of  heating 
goods  over  those  in  the  designing  end 
of  the  business  for  procuring  new  and 
reliable  information  on  engineering 
subjects  is  to  be  seen  in  the  interesting 
data  lately  compiled  by  the  Green  Fuel 
Economizer  Co.,  Matteawan,  X.  Y. 
The  generosity  with  which  the  data 
are  placed  at  the  disposal  of  the  public 
is  not  the  least  noteworthy  feature  of 
this  company's  latest  production. 
LOSS  OF  iii:.\D  nv  friction  of  air  in 

PIPES 

On  the  subject  of  the  loss  of  head 
by  friction  of  air  in  pipes,  which  is  one 
of  the  subjects  treated  in  the  book  in 
question,  which  is  entitled  "Heating 
and  Ventilation,"  the  writer  states: 

Friction  or  resistance  to  the  flow  of 
air  through  a  flue  or  conduit  can  be 
expressed  as  a  negative  head  to  be 
subtracted  from  the  total  head  pos- 
sessed by  the  air  before  passage 
through  the  pipe.  The  head  lost  in 
friction  varies  with  the  velocity,  the 
roughness  of  the  enclosing  surface, 
curvature  of  the  channel  and  the  form 
of  the  cross-section;  it  also  depends 
upon  the  viscosity,  which  varies  with 


the  temj)crature.  -Moreover,  the  drop 
in  head  follows  at  high  velocities  a 
law  different  from  that  holding  for 
low  velocities — that  is,  below  the  so- 
called  critical  velocity  the  drop  is  pro- 
jK:)rtional  to  the  velocity,  while  alx)ve 
the  critical  velocity  it  becomes  propor- 
tional to  the  s(|uare  of  the  velocity. 

In  flues  of  ordinary  cross-section 
and  with  the  velocities  common  in  fan 
practice,  the  flow  is  turbulent — that  is, 
above  the  critical  velocity.  For  this 
condition  the  following  expression  for 
loss  of  head  due  to  frictional  resistance 
mav  be  used — namelv. 


H,  = 


2gQ 

in  which  H,  is  head  in  feet  of  air,  U 
is  the  velocity  in  feet  per  second,  g  the 
acceleration  of  gravity.  (=:  32.17), 
Y  a  coefficient  of  friction.  L  the  length 
of  the  pipe  in  feet,  Z  the  perimeter  of 
the  pipe  in  feet,  and  Q  the  cross-sec- 
tion in  square  feet.  \^alues  of  Y  are 
given  on  the  accompanying  chart. 

This  gives  the  head  lost  in  friction 
only  and  is  not  to  be  confused  with 
the  total  loss  of  head  required  to  force 
air  through  the  pipe,  since  the  head 
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required  to  give  the  fluid  velocity 
through  the  pipe  is  ordinarily  incluaeu 
in  the  latter.  Also,  it  applies  only  to 
straight  parts  of  the  flue.  Bends  and 
obstructions  in  the  pipe  will  cause  ad- 
ditional losses  of  head. 

H^r= (bi  +  b,  +  etc.),  wherein 


2g 
b  equals    i.i 
corners, 


for    right-angled  sharp 


which  the  radius  is  2  to  4  times  the 
diameter  of  the  pipe, 

0.07  for  a  right-angled  bend  of 
which  the  radius  is  5  to  6  times  the 
diameter  of  the  pipe. 

Zero  for  bends  of  which  the  radius 
is  more  than  6  times  the  diameter  of 
the  pipe, 

0.15    for   a   branch    turning   off   at 

135°, 

1.5  for  a  grill  or  register  of  which 


U  =  ye/oc//u  c/"  A/r  //p  /~ee/  /^er  Seco/7£/ 

^    =  Acce/eri7//'o/7   o/"  Gr^i^//y  =  S2/7. 

Q    -  C/-OSS  ^^c//'o/7  0/ £>uc/ //7  S^6^^r£ /~<fc/ 

K    -  Coe/'/'/c/e/?/  0/  f>-/c//b/?. 

-  n/y^n9*    00636  +  .00/ /04-  ^  .OOf44 
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CH.\RT  GIVING    COEFFICIENT   OF   FRICTION   FOR   SMOOTH    SHEET   IRON    PIPES 


0.3  for  sharp  angles  of  135°, 
0.25    for    a    right-angled    bend    of 
which  the  radius  is  equal  to  the  diam- 
eter of  the  pipe, 

0.15    for    a    right-angled    bend    of 


the  free  area  is  one-half  the  total  area 
and  the  free  area  is  equal  to  the  cross- 
section  of  the  pipe  line, 

0.75  wheri  the  area  of  the  register  is 
lYi  times  the  cross-section  of  the  pipe. 
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When  the  free  area  of  the  grill  or  reg- 
ister is  0.2  that  of  the  total  grill,  h  =  2 
when  the  free  area  is  equal  to  the  area 
of  the  flue  and  i.o  when  it  is  e(|ual  to 
lYi  times  the  area  of  the  flue. 

For   sudden   changes   in   the   cross- 

r  -'         1' 
section  of  the  flue,  b  =    I    —  -   • 

L  y.         J 

in  which  (Ji  is  the  cross-section  of  the 
large  pipe  and  Qz  ^'ic  cross-section  of 
the  small  pipe,  and  b  is  used  in  connec- 
tion with  the  velocity  in  the  large  pipe. 

LOSS  OF  iii:ai>  riiKorc.ii  okikicks  and 

i:nll\ALi:NT  OKIl'ICtS 

Since  the  head  recpiired  to  produce 
a  given  flow.  S,  of  air  through  an 
orihce  increases  as  the  .s(|uare  of  the 
flow,  and  since  the  head  recpiireil  to 
overcome  the  friction  of  bends,  con- 
tractions and  other  obstructions  in  the 
air  circuit  also  increases  as  the  sipiare 
of  the  flow,  we  may  write  the  C(jua- 
tion  of  the  complete  circuit  as  follows  : 

1 1  =  R  S- 
wherein  11  is  the  total  head  re(|uired 
to  force  the  volume  S  in  cu.  ft.  per 
second  through  a  circuit  of  which  the 
total  resistance  is  K.  If  K  be  ex- 
pressed in  ajipropriate  units,  i  ft.  head 
of  air  will  jjroduce  a  flow  of  i  cu.  ft. 
of  air  per  second,  through  i  unit  of  re- 
sistance. 

I'.xpcriments  made  by  W  .  X.  Shaw 
imiicate  that  such  a  unit  or  standard 
resistance  would  be  that  of  an  orifice 
in  a  thin  plate  of  area  a.  where 
a-  =  1/27  or  a  =  0.180  sc|.  ft.  If  the 
aperture   is   circular  ami   of  diameter 

7rd= 

d.  then =  0.189,  or  d  =  0.498  ft. 

4 

In  other  words,  a  circular  ajierture  of 

a  diameter  of  about  6  in.  will  have  unit 
resistance  according  to  the  alxive  defi- 
nition. Since  the  head  consumed  by 
resistance  increases  as  the  square  of 
the  velocity  of  flow,  it  will  further 
appear  that  the  resistance  of  an  orifice 
varies  inversely  as  the  square  of  the 
area  of  the  orifice. 

When  different  resistances  are  passed 
in  series  by  the  current  of  air.  the 
total  resistance  of  the  circuit  is  the 
sum  of  the  pneumatic  resistances  of 
the   several   parts  arranged   in   series. 


For  instance,  suppose  a  room  to  have 
on  one  side  an  inlet  orifice  6  in.  in 
diameter  and  on  the  opposite  side  an 
outlet  orifice  1  ft.  in  diameter.  The 
resistance  of  the  inlet  orifice,  accord- 
ing to  the  above  deliuition,  will  be  i. 
The  area  of  the  outlet  orifice  is  four 
times  as  great  as  that  of  the  inlet  or- 
ifice, and  the  resistance  will  therefore 
be  i/iC  and  the  total  resistance  en- 
countered in  forcing  the  air  into  and 
out  of  the  room  will  be  i  1/16. 

If  air  flows  from  one  |K)int  to  an- 
t>ther  by  two  different  paths  simulta- 
neously, the  droj)  in  head  over  each 
path  will  be  the  same.  If  the  rc'^ist- 
ance  of  the  two  paths  are  K,  and  K, 
resj)€ctively.  we  will  have  the  ei|ua- 
tions 

H  =  R,  S    and 
also  if  the  total  flow  is  S  we  will  have 
1 1  ^  R  S- 

where  R  i>  the  resistance  equivalent  to 
the  combined  resistances  of  the  two 
circuits  in  parallel. 

From  these  three  ec|uations  we  may 
easilv  deduce,  since  S  =:  S,  -f-  S,.  the 
fnlldwing: 


I 


I 


= + 

\'K  VR,  VR, 

Then  if  we  substitute  for  R,  R,  and 
1\_.  their  equivalents — namely. 
I              I                      I 
, and , 


27  a- 


-V 


27  a  0 


where  a.  a,  and  a,  are  the  respective 
areas  of  the  e(|uivalent  orifices  we 
have,  a  r=  a,  -f-  a,,  or,  in  words,  the 
combined  air  passing  capacity  of 
orifices  or  channels  in  jiarallel  is  the 
same  as  that  of  a  single  chamiel  whose 
ec|uivalent  thin  plate  orifice  is  equiva- 
lent in  area  to  the  sum  of  the  areas  of 
the  equivalent  thin  plate  orifices  for 
the  separate  channels. 

We  may,  therefore,  speak  of  the  thin 
plate  orifice  ef|uivalent  to  the  resist- 
ance of  a  mine,  although  the  mine  may 
contain  many  passages  in  parallel  and 
series.  Or  we  may  speak  of  the 
equivalent  orifice  of  a  duct  or  of  a 
complex  ventilating  system,  or  the 
e<|uivalent  orifice  corresponcling  to  the 
grates,  the    fuel    on    the    grates,    the 
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boiler  passages  and  the  chimney  of  a 
sterm  boiler  plant.  Or,  if  we  know  the 
equivalent  oritices  of  the  several  parts 
which  are  arranged  in  series  and  in 
parallel,  we  can  easily  calculate  the 
equivalent  orifice  of  the  whole. 

Before  leaving  this  subject,  it  will 
be  well  to  point  out  just  what  the  unit 
of  equivalent  orifice  is.  Shaw's  ex- 
periments are  based  on  the  use  of  a 
circular  orifice  in  a  thin  plate,  and  a 
comparison  of  his  formula 

n  = xss 

27  a=^ 
with  the  formula  for  falling  bodies 

U=^  =  2g  H, 
wherein    g  =  acceleration    of    gravity 
and  U  =:  velocity  in  ft.  per  sec,  will 
show  that  the  coefficient  of  this  thin 
plate  orifice  works  out  as  0.653.    That 


is,  only  65.3%  as  much  air  is  passed 
through  the  orifice  as  would  be  passed 
if  the  whole  orifice  were  occupied  by 
a  stream  moving  with  the  velocity  U 
theoretically  due  to  the  head  H. 
Orifices  of  different  shapes  and  with 
different  conditions  of  approach  or  ef- 
flux, have  different  coefficients.  For 
instance,  if  the  up-stream  side  of  the 
flat  plate  is  roughened,  as  by  pasting 
sand  paper  on  it,  the  coefficient  will 
be  increased — that  is,  more  air  will 
flow  through  under  a  given  head.  On 
the  other  hand,  if  the  up-stream  side 
be  provided  with  a  raised  edge  the 
coefficient  will  be  reduced  to  about  0.5, 
If  the  collar  is  on  the  discharge  side, 
however,  and  is  extended  to  form  in 
effect  a  long  pipe,  the  coefficient  will 
be  increased  to  a  value  approaching 
0.83. 


Heating  and   Venlilaiing   Concrete  'Btitldings 


Scarcely  anything  could  be  imagined 
that  would  be  more  likely  to  bring 
about  the  desired  intimate  association 
of  the  architect  with  the  heating  and 
ventilating  engineer  than  an  increased 
adoption  of  ferro-concrete  in  the  con- 
struction of  large  buiMings. 

It  has  been  pointed  out  that  rein- 
forced concrete  building  restricts  the 
"air  leakage"  which  is  usual  when 
other  materials  arc  employcfl.  On  the 
other  hand,  heat  transmission  through 
ferro-concrete  walls  is  more  rapid  than 
through  brick  walls,  partly  owing  to 
the  better  heat  conductivity  of  the 
material,  but  more  to  the  decreased 
thickness  of  the  walls. 

Let  it  be  taken  for  granted,  as  we 
may  reasonably  do,  that  a  public  de- 
mand for  ferro-concrete  construction 
will  certainly,  if  slowly,  extend ;  then 
it  will  be  seen  that  numerous  advan- 
tages fall  to  the  engineer — relatively 
small  in  themselves,  perhaps,  but  pos- 
sessing a  cumulative  value  that  will 
have  an  important  bearing  on  the  two 
essentials  already  stated,  of  the  unre- 
stricted acceptance,  and  full  efficiency 
in  subsequent  working,  of  the  engi- 
neering installation. 

In  the  first  place,  very  careful  and 
complete    architectural    consideration 


must  be  j)aid  to  the  heating  and  ven- 
tilating scheme  along  with  the  prep- 
aration of  the  plans.  Flues  and  ducts 
cannot  be  concealed  in  thin  ferro-con- 
crete walls.  Floors  and  walls  must  be 
planned  for  their  admission  before- 
hand, to  avoid  any  considerable  cut- 
ting through  the  hard  concrete,  with 
its  vitally  important  arrangement  of 
the  reinforcement.  In  view  of  the  fact 
that  there  will  be  no  "roof  space"  in 
large  concrete  buildings,  as  is  required 
by  some  heating  and  ventilating 
schemes,  definite  architectural  provi- 
sion must  be  made  for  running  the 
pipes.  There  will  also  occur  at  times 
a  practical  difficulty  in  conveying  the 
vertical  pipes  and  flues,  when,  as  in 
steel-frame  buildings,  division  walls 
are  not  continued  up  and  down  from 
floor  to  floor.  At  almost  every  turn 
it  will  be  found  that  need  will  arise  for 
close  collaboration  between  the  archi- 
tect and  the  engineer — a  necessity 
which  must  tend  materially  to  the 
soundness  and  completeness  of  the  en- 
gineering scheme,  making  it,  in  fact, 
a  recognized  integral  part  of  the  en- 
tire architectural  conception. 

Then  there  will  also  be  advantages 
in  the  direction  of  reducing  the  cost 
of  the  installation.     Economy  will  be 
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further  increased  by  forming  the  ducts 
entircl)  uf  reinforced  concrete — that  is 
to  bay,  doing  away  with  all  brickwork, 
making  the  ducts  p.ractically  air-tiglit, 
and  so  minimizing  the  iieat  losses  in 
transit — a  reduction  which  will  be  fur- 
thered by  the  formation  of  proper 
curves  and  angles  which  have  not  been 
easily  possible  in  brickwork.  Con- 
crete ducts  will  also  be  cheaper  to  con- 
struct, and  this  fact  should  induce 
architects  to  view  them  with  greater 
leniency  than  formerly. 

A  further  advantage  to  the  engineer 
will  be  found  in  the  method  of  laying 
the  floors  as  the  work  proceeds,  in- 
stca<l  of  waiting  for  the  building  frame 
to  be  first  comj^letcd.  The>e  are  typ- 
ical instances  of  the  changes  involved 
in  the  adiiption  of  reinforced  concrete 
in  main  buildings.  In  many  minor 
respects,  further  advantages,  all  tend- 
ing both  to  economy  an<l  to  cfhcicncy, 
will  be  found  in  the  adoption  of  the 
new  mcflium  for  the  construction  of 
such  matters  as  chimney  stacks,  water 
storage  tanks,  "sumps,"  foundations 
for  machinery,  air  inlet  and  outlet 
shafts,  etc. 


As  ferro-concrete  tends  to  more 
r-tpid  construction  than  brickwork,  and 
much  more  ra])id  than  stonework,  the 
consequent  saving  in  first  cost  is  allied 
to  the  many  other  advantages  already 
recognized.  The  disadvantages, 
chiefly  of  an  aesthetic  nature,  architects 
will  be  called  upon  to  overcome.  Its 
widespread  adoption  is  but  a  <|uestion 
of  time.  luigineers  have  already  to 
reckon  with  it  very  seriously.  Heat- 
ing operations  will  be  facilitated  by 
it ;  but  the  many  complex  (juestions 
that  already  arise  on  every  "job"  will, 
in  all  probability,  be  further  compli- 
cated by  a  new  and  at  ])rescnt  un- 
known factor. 

An  impervious  material,  such  as  this 
has  not  yet  lu^en  fullv  dealt  with  scien- 
tifically in  its  relati<in  to  health-giving 
air  inclosed  by  it.  At  this  point  the 
ventilating  engineer  i>  called  upon 
with  no  little  urgency,  i'hat  he  will 
rise  to  the  opix)rtunity  none  will  doubt 
who  has  followed  him  from  stage  to 
stage  in  the  last  twenty  years'  expan- 
sion of  his  business. — P.  G.  Stc7  ctts. 


Do  Gaj  LighiJ   Coniaminaic  Air? 


Following  closely  upon  the  doubts 
expressed  as  to  the  value  of  the  car- 
bon dioxide  test  for  determining  the 
puritv  of  air,  the  statement  is  now 
made  that  gas  lighting,  so  far  from 
having  a  deleterious  eflPect  upon  the  air 
in  a  room,  has  a  positively  beneficial 
effect  upon  such  air  in  adding  to  its 
hygienic  value.  Just  how  this  is  ac- 
complished is  explained  by  R.  F. 
Pierce,  in  The  lUnm'xnaUng  Enq'xnccr. 
One  of  the  greatest  advantages  of  gas 
lighting,  he  states,  and  one  that 
strangely  enough  has  received  little  or 
no  attention,  is  the  highly  beneficial 
effect  upon  the  quality  of  the  air  in 
iMuminated  interiors.  As  this  effect  is 
not  at  all  obvious,  but.  on  the  contrary, 
the  reverse  would,  upon  casual  con- 
sideration, appear  to  be  true,  it  is 
highly  desirable  that  the  facts  in  the 
case  be  set  forth  in  such  a  manner  as 
to  ndniit  of  the  rational  comparison  of 
different  illuminants  in  this  respect. 


.Many  people  carelessly  and  unthink- 
ingly assume  that  because  the  burning 
of  a  gas  light  discharges  products  of 
combustion  into  the  room,  a  percept- 
ible vitiation  of  the  atmosphere  must 
.esult.  As  a  matter  of  fact,  the  precise 
reverse  is  the  case,  and  this  fact  really 
constitutes  one  of  the  greatest  advr.n- 
tages  to  gas  over  electricity  for  illu- 
minating purposes. 

The  combustion  of  gas  produces, 
from  a  chemical  standpoint,  four  dif- 
ferent effects  upon  the  air  taken  frotn 
the  room,  inixed  with  the  gas  in  the 
burner  and  discharged  back  into  the 
room. 

These  effects  are: 

First. — The  amount  of  oxygen  is  re- 
duced. 

Second. — The  amoimt  of  carbonic 
acid  ga*;  fCOo)  is  increased. 

Third. — A  very  small  amount  of  sul- 
phurous gas  rSO;)  is  generally  added. 

Fourth. — Organic     impurities     and 
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deleterious  substances  are  removed  by 
incineration. 

The  first,  second  and  tliird  effects 
are  causeil  by  the  oxygen  combining 
with  the  carbon  and  sulphur  contained 
in  the  gas,  and  tliis  oxidizing  process 
generates  heat  in  sufficient  quantities 
to  raise  the  mantle  to  the  temperature 
of  incandescence — about  1500'^  F., 
which  is  sufficient  to  produce  the 
fourth  effect. 

Tile  physical  effects  produced  upon 
the  air  are : 

First.  —  The  temperature  is  in- 
creased. 

Second. — The  circulation  of  the  air 
in  the  room  is  accelerated  and  the  ven- 
tilation from  the  outside  is  increased. 

As  the  quality  of  the  air  in  the  room 
at  any  time  depends  upon  the  inter- 
action of  the  incoming  fresh  air  upon 
the  products  of  combustion  discharged 
from  the  burners  and  the  organic  mat- 
ter exhaled  from  the  lungs  and  skin  of 
the  inhabitants  uf  the  room,  it  is  neces- 
sary to  investigate  the  inter-efTects  of 
all  three. 

On  account  of  the  tendency  of  heat- 
ed air  to  expand,  become  lighter  and 
rise,  the  presence  of  any  source  of  heat 
in  a  room  produces  a  certain  circula- 
tion of  the  air.  which  serves  a  double 
purpose.  In  the  first  place,  the  heated 
air  is  cooled  by  contact  with  successive 
portions  of  the  relatively  cool  walls, 
and  in  the  second  place  the  tem- 
perature in  the  upper  portions  of  the 
room  tends  to  increase,  while  that  in 
the  lower  portion  tends  to  decrease 
below  that  which  would  prevail  with- 
out circulation.  This  produces  an  un- 
balanced pressure  from  the  outside, 
tending  to  draw  fresh  air  in  at  the 
bottom  of  the  room  through  crevices, 
joints  and  other  openins^s,  and  also  to 
a  greater  extent  than  is  ordinarily  real- 
ized through  the  walls  themselves. 
The  same  action  tends  to  expel  the  air 
in  the  upper  portion  of  the  room  in 
the  same  manner,  and  this  tendency 
is.  of  course,  greatly  augmented  by  in- 
creased facilities  for  ventilation. 

As  a  gas  lamp  produces  about  six 
times  as  much  heat  as  a  Magda  or 
tungsten  lamp  of  equal  illuminating 
power,  it  follows  that  the  ventilating 
effect  is  correspondingly  greater.     At 


first  thought  it  might  appear  that  the 
use  of  gas  lamps  for  ventilating  pur- 
poses would  be  very  inefficient,  and 
that  their  effect  w'ould  be  practically 
negligible. 

\\  hile  positive  assurance  derived 
from  actual  installations  is  submitted 
later  on,  it  may  be  well  to  call  atten- 
tion at  this  point  to  the  fact  that  in 
many  chemical  laboratories,  where  the 
air  is  being  constantly  vitiated  by  nox- 
ious vapors,  the  principal  means  of 
exhausting  the  contaminated  air  is 
through  the  use  of  an  open  gas  jet 
placed  in  a  suitable  vent.  The  ven- 
tilation produced  must,  of  course,  be 
far  more  effective  than  that  required 
for  any  ordinary  purpose,  as  the  con- 
tamination of  the  air  is  exceptionally 
rapid. 

Of  course,  in  making  use  of  the  ven- 
tilating properties  of  gas  burners,  a 
balance  must  be  struck  between  the 
amount  of  radiant  heat  generated  and 
rapidity  of  ventilation.  It  does  not 
follow  that  the  foulness  of  the  air  is 
always  decreased  by  increasing  the 
amount  of  heat  generated  in  the  room. 
This  is,  of  course,  perfectly  obvious. 
The  writer  only  purposes  showing  that 
under  the  conditions  usually  met  in 
lighting  practice  the  substitution  of  gas 
for  electric  lighting  will  generally  pro- 
duce this  effect — other  conditions  be- 
ing equal. 

In  considering  the  concurrent  effects 
of  light  sources  and  the  incoming  air 
upon  the  average  quality  of  the  inte- 
rior air  at  any  moment,  it  is  necessary 
to  inquire  into  the  nature  and  effects 
of  the  vitiating  substances.  Generally 
speaking,  these  are  divided  into  two 
classes  :  Those  emitted  by  the  respira- 
tion, both  from  the  lungs  and  the  skin 
of  the  people  in  the  room;  second, 
those  emitted  by  the  illuminants.  The 
first  class  includes  germs  of  those  dis- 
eases which  are  transmitted  by  germs, 
which,  w^hen  taken  from  the  air  into 
the  svstem  through  the  mouth  or  skin, 
will  produce  their  characteristic  dis- 
eases. As  a  matter  of  fact,  the  sup- 
posedly fresh  air  from  the  exterior  is 
often  heavily  laden  with  germs  of  this 
character. 

More  commonly  than  any  other  are 
felt  the   effects  of  the  vitiation   pro- 
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duced  by  the  organic  matter  in  a 
greater  or  less  advanced  stage  of  decay 
exhaled  by  the  lungs.  This  produces 
the  stuffiness  in  a  poorly  ventilated 
room  which  is  sometimes  ignorantly 
attributed  to  carbonic  acid  gas. 

As  between  gas  and  electric  lighting, 
the  former  is  the  only  one  contributing 
any  products  of  combustion  whatever, 
and  these  are  as  follows:  First,  car- 
bonic acid  gas ;  second,  sulphurous 
acid  gas;  third,  water. 

On  account  of  the  ability  of  gases 
to  diffuse  through  even  the  tightest 
walls  used  in  building  construction,  the 
proportion  of  carbonic  acid  gas  in  in- 
teriors rarely  rises  above  20  parts  in 
10,000.  though  for  experimental  pur- 
poses this  prupurtion  has  been  made 
as  high  as  50  parts  in  10,000.  This 
was  accomplished  only  by  resorting  to 
exceptional  means  to  secure  a  higli 
percentage  of  this  gas.  Thus,  prac- 
tically speaking,  it  may  be  said  that  it 
is  impossible  in  practice  to  obtain 
enough  carbonic  acid  gas  in  an  ordi- 
nary room  to  jiroducc  the  slightest 
effect  upon  the  bodily  functions,  even 
when  the  most  sensitive  tests  are  em- 
ployed to  detect  such  effects. 

Sulphurous  acid  gas.  when  present, 
is  in  such  almost  infinitesimal  quanti- 
ties that  it  is  disregarded  by  investi- 
gators, as  far  as  effects  on  the  health 
are  concerned,  though  unscrupulous  or 
ignorant  salesmen  of  lighting  appara- 
tus frequently  attempt  to  make  capital 
of  it.  While  it  i>i  in  the  quantities 
found  entirely  harmless  to  the  human 
organism,  it  has  a  decided  sterilizing 
effect  as  regards  disease  germs,  which 
will  be  referred  to  later. 

While  it  is  true  that  carbonic  acid 
gas  artificially  produced — that  is.  by 
gas  combustion — is  entirely  innocuous 
in  any  quantity  met  with  in  human 
habitations,  it  must  not  be  assumed 
that  such  quantities  of  this  gas  ex- 
haled from  the  lungs  may  be  regarded 
as  an  indication  of  sanitary  conditions. 
On  the  contrary,  even  15  parts  of  car- 
bonic acid  gas  in  lo.ooo.  if  arising 
from  respiration  of  human  beings,  in- 
dicates the  presence  of  organic  matter 
in  such  quantities  as  to  be  highly  ob- 
noxious or  even  harmful. 

In  this  connection  it  should  be  noted 


that  the  vitiation  of  air  by  human  be- 
ings is  generally  expressed  as  percent- 
age of  carbonic  acid  gas,  because  it 
indicates  the  amount  of  organic  matter 
which  has  been  given  off  in  the  same 
period;  and  while  the  latter  (which  is 
the  real  source  of  pollution  )  is  dititicult 
to  measure,  the  carbonic  acid  gas  is 
easily  determined. 

I'rom  a  sanitary  stand])oint.  there- 
fore, figures  regarding  the  (|uantities 
in  which  carbonic  acid  gas  indicates 
harmful  conditions  apply  only  to  this 
gas  when  thrown  off  by  the  lungs,  and 
not  to  the  same  gas  produced  by  arti- 
ficial means,  such  as  the  operation  of 
ga>  lights. 

It  is  evident  that  the  absur<l  practice 
of  rating  each  gas  burner  as  equal  to 
a  certain  number  of  human  beings  in 
vitiating  the  air  in  interiors  is  not  only 
highly  ridiculous,  but  precisely  oppo- 
site to  the  dictates  of  common  sense 
and  the  testimony  of  established  facts; 
for,  as  will  be  shown  later,  the  pres- 
ence of  gas  burners  actuallv  removes 
the  vitiating  matter. 

In  order  to  substantiate  the  state- 
ments marie  above,  the  following  ex- 
tracts from  the  reports  of  competent 
authorities  and  experimenters  are  sub- 
mitted. 

TK.ST.S  WITH   r..\S  .AND  ELF.rTRIC  LIGHTS 

Probably  the  mo<;t  extensive,  pains- 
taking aiui  intelligent  reports  upon  the 
relative  hygienic  value  of  gas  and  elec- 
tric lighting  were  those  made  by  Sam- 
uel Rideal.  D.Sc.  F.I.C..  a  report  of 
which  was  contributed  to  the  lournal 
of  the  Royal  Snnitarv  Institute,  pub- 
lished in  Vol.  XX IX".  Xo.  2. 

This  investigation  was  carried  over 
a  considerable  period  of  time  in  a  room 
provided  with  both  gas  and  electric 
lights,  the  former  from  inverted  incan- 
descent burners  and  the  latter  from 
incandescent  electric  lamps. 

These  experiments  were  made  in  an 
office  bm'lding  at  Xo.  28  Victoria 
street.  London,  in  a  room  29  ft.  Q  in.  x 
16  ft.  4'/'  in.  X  10  ft.  4  in.,  and  cov- 
ered a  considerable  period  of  time. 
Exceptional  pains  were  taken  to  see 
that  the  inmates  of  the  room  were  all 
healthv  and  could  be  classed  as  fair 
phvsiolotrical  examples  of  men  living 
and    working    in  London,    and    every 
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care  was  taken   to  exclude   those  af-  from  the  summaries  of  this  investiga- 

fectecl  witli  transient  catarrhal  or  other  tion  are  given  herewith. 

sym])toms  likely  to  affect  the  results  An  accompanying  table  gives  a  sum- 

of  the  experiment.  mary  of  the  average  temperatures  at 

The    experiments    covered    a    wide  the  beginning  and  end  of  the  runs, 

range  of  conditions,  and  the  tests  in-  The    results    of    these    tests    show 

TABLE  SHOWING  EFFECT  UPON  ROOM  TEMPERATURES  OF  GAS  AND  ELECTRIC  LIGHTS 

Gas   Electric 

No.  of Degrees  F. No.  of Degrees  F. 

Arrangement  runs    Initial  Final     Rise      runs    Initial  Final     Rise 

Restricted  ventilation: 

♦Undivided  room ...      22        53.6     57.0       3.4        18        54.0     57.2        3.2 

Divided  room 6        59.0     63.4       4.4  6        58.7      62.9       4.2 

Fireplaces  and  ventilators  open: 

Divided  room 2        60.8     63.9       3.1  2        59.2     62.7        3.5 

Fireplaces,  ventilators,  doors  and 
wmdows  open: 

Divided  room 2        58.4     57.5—0.9  2        58.3      56.9—1.4 

♦During  the  series  of  experiments,  the  room  was  divided  into  two  equal  and  sym- 
metrical parts  by  a  wooden  partition  in  a  number  of  the  tests. 

eluded  fre(|uency  and  character  of  plainly  that  the  dift'erence  between  gas 
pulse,  as  shown  by  the  sphygmograph,  ami  electric  light  on  the  temperature 
frequency  of  respiration,  arterial  blood  of  the  room  was  negligible, 
pressures,  variation  in  the  number  of  As  regards  the  presence  of  organic 
blood  corpuscles,  body  temperatures,  matter  in  the  air,  the  figures  below  are 
body  weight,  mental  fatigue,  time  re-  expressed  in  volumes  of  oxygen  con- 
action,  etc.  The  physical  and  chem-  sumed  per  million  volumes  of  air  for 
ical  determinations  included  the  the  oxidation  of  the  organic  matter. 
change  in  temperatures,  due  to  the  Thus  the  increase  under  electric 
different  illuminants.  rapidity  of  ven-  lighting  during  the  day  in  the  undivid- 
tilation.  content  of  carbonic  acid  gas,  cd  room  was  about  50%  greater  than 
number  of  bacteria,  amount  of  organic  that  under  gas  light.  In  the  undivided 
matter,  relative  humidity,  etc.  The  room  the  increase  under  electric  light 
amount  of  gas  consumed  and  its  cal-  over  gas  light  was  somewhat  greater, 
orific  value  was  carefully  determined,  ^s  regards  the  bacterial  contents  of 
as  well  as  the  input  of  the  electric  the  room.  Dr.  Rideal  stated  that  the 
lamps.  The  illuminating  power  of  the  following  factors  would  all  tend  to- 
gas burners  was  considerably  in  excess  .^^.^rd  lessening  the  bacterial  content 
of  that  of  the  electric  burners,  as  was  ^vith  gas  lighting  as  against  electricity : 
determined  by  photometric  test.                      First. — The  cremation  of  organisms 

The  report  comprises  over  80  pages.  in  the  flames, 
and  in  the  limited  space  available  here  Second. — The    sterilizing    effect    of 

it  is  obviously  impossible  to  reproduce  the  sulphur  acids  in  the  gas. 
the  data  with  suflficient  entirety  for  the  Third. — The  increased  condensation 

reader  to  criticize  or  analyze  it  satis-  on  the  cold  surfaces,  removing  organ- 

factorilv.       The      following     extracts  isms  as  well  as  the  sulphur  products. 


RESULTS  OF  TESTS  FOR  PRESENCE  OF  ORGANIC    MATTER  IN  THE  AIR 


Air 
Outside 
Undivided  room: 

Average  total 2.8 

Average  total  gas 

Average  total  electric 

Divided  room: 

Gas 

Electricitv 


Room 

5:45  9:00 

p.   m.  p.   m. 


4.9 
5.3 
4.0 


9.0 
9.8 


Rise 


3.7 
5.8 

2.7 
4.7 
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Fourth. — Any  increased  ventilation 
of  the  room. 

The  organisms  falHng  by  gravity 
and  air  currents  were  determined  by 
the  exposure  of  nutrient  gelatine 
plates  for  a  definite  time  in  various 
positions  in  the  rooms,  and  a  reduc- 
tion of  29.2  was  obtained  under  elec- 
tric light,  as  against  35.3  under  gas 
light.  Obviously,  in  this  test  the  ven- 
tilation was  a  most  important  factor, 
as  these  organisms  were  for  a  great 
part  deposited  upon  the  plates  before 
having  an  opportunity  of  passing 
through  the  flames  of  the  gas  burner. 

Another  test  was  made  of  the  or- 
ganisms per  cubic  centimeter  in  the 
condensed  mr)isture.  The  following 
table  sets  forth  the  results  of  this  test, 
showing  that  while  the  sterilization  of 
the  air  passing  through  the  gas  burner 
was  entirely  complete,  no  sterilizing 
action  existed  under  electric  light : 

ORG.\NISMS   PER  CUBIC  CENTIMETER  IN 
CONDENSED  WATER 

Electric  Light 

Persons 

Date                            Start  Finish  in 

1907  room 

February    6 12          15  8 

February  18 26          18  8 

February  26 9  1 

Gas  Light 

Persons 

Date  Start    Finish  in 

1907  room 

February  11 4      8 

February  15    6      9 

February  27 4 

It  may  be  well  to  call  attention  to 
the  fact  that  at  this  point  the  con- 
densed moisture  carried  but  a  small 
percentage  of  the  bacterial  organisms 
into  the  air.  and  \Thile  the  entire  ab- 
sence of  such  organisms  in  the  con- 
densation under  gas  light  would  indi- 
cate a  very  complete  sterilization  of 
the  air.  it  by  no  means  follows  that 
the  number  of  organisms  present  in  the 
water  condensed  under  electric  light 
give  a  very  satisfactory  indication  of 
the  number  of  organisms  existing  in 
the  air.  as  only  a  small  portion  of  the 
bacteria  would  be  found  in  the  con- 
densed water. 

As  regards  the  ventilating  effect,  it 


was  found  that  the  percentage  of  car- 
bonic acid  gas  was  practically  the  same 
for  both  gas  and  electricity,  showing 
that  the  gas  burners  have  sufficient 
power  to  produce  a  ventilation  ade- 
quate to  remove  the  excess  of  car- 
bonic acid  gas  produced.  With  ordi- 
nary ventilation  the  excess  disappeared 
entirely,  while  with  the  poorest  ven- 
tilation the  slight  excess  of  carbonic 
acid  gas  under  gas  light  was  prac- 
tically negligible. 

COj    PARTS   IN    10,000  DURING   STEADY 
STAGE 

Divided  room  Gas     Electric 

Fireplaces  and   ventilators 

closed 41.1        -U  .  1 

Fireplaces  and   ventilators 

oi>en 19.4        19.3 

Fi:  ventilators, 

<;  .1  windowsopen  .      S.7  7.2 

In  the  general  summary,  Dr.  Rideal 
stated  that  gas  burners  give  rise  to 
stronger  air  currents  and  invariably 
protiuce  a  more  active  ventilation  and 
diffusion  of  air  than  electric  lights; 
hence,  along  with  the  products  of  the 
gas  burner,  the  exhalations  of  the  per- 
sons present  were  more  rapidly  re- 
moved. Second,  the  ascending  cur- 
rents of  air  from  the  gas  lights  on 
reaching  the  ceilings  rapidly  parted 
with  their  heat,  which  was  conducted 
awav  by  the  rafters  and  joists.  Third, 
the  electric  lamps  produced  more  heat 
than  is  commonly  accredited  to  them, 
and  that  this  is  the  explanation  of  the 
unexpected  result  that  the  average 
temperature  of  the  room  was  prac- 
tically the  same  under  either  illumi- 
nant,  and  the  electric  light  did  not 
show  the  superiority  in  coolness  usu- 
ally claimed. 

While  the  careful  and  exhaustive 
tests  of  Dr.  Rideal  would  appear  to 
be  most  convincing  as  regards  the  ab- 
sence of  the  obnoxious  products  some- 
times ignorantly  attributed  to  gas 
burners,  it  may  be  worth  while  to  note, 
for  the  benefit  of  the  ultra-skeptical, 
that  nearly  all  competent  authorities 
agree  that  even  if  the  COj  contents  of 
the  air  were  increased  (which  is  not 
the  case)  such  increase  could  not  pro- 
duce ill  effects. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


27 


Dr.  Angus  Smith  shut  himself  in 
an  air-tight  chamber  with  a  lighted 
candle  and  remained  until  the  candle 
was  extinguished  by  the  high  CO,  con- 
tent produced  (229  parts  in  10,000). 
He  felt  no  ill  effects. 

Dr.  Richardson  removed  all  the  COj 
from  air  that  had  once  been  breathed, 
and  found  that  animals  introduced 
into  such  air  dwindled  away  rapidly 
and  died. 

Pettenkofer  found  that  100  parts  of 


CO,  in  10,000  parts  of  air  was  not 
injurious  to  human  beings,  while  one- 
tenth  the  amount  of  CO2  derived  from 
lung  and  skin  exhalations  rendered  the 
air  unfit  for  human  habitatioii  for  any 
length  of  time. 

It  would  seem,  therefore,  that  the 
scare  of  increased  CO2  content  from 
gas  burners  may  not  only  be  said  to 
exist  only  in  the  imaginations  of  in- 
^■erested  exploiters  of  competitive  il- 
luminants.  but,  furthermore,  if  it  did 
exist,  would  be  perfectly  harmless. 


^cVietAf  gJ-  Heating  Literature 

Editor's  Xote — .i  constant  demand  for  back  numbers  of  The  FIeating 
AND  Ven'til.xting  MAGAZINE  ivliicli  iccTe  long  since  out  of  print  has  led  the 
publishers  to  feel  that  the  reproduction  of  some  of  the  more  important  matter 
appearing  in  these  numbers  zcould  be  zvelcomcd  by  all  our  readers.  Accord- 
ingly, 7vv  have  arranged  to  pitblish  under  this  heading  a  fezv  of  the  more 
notcn'orthy  articles  zchich  are  no  longer  obtainable  in  the  issues  that  contained 
them. 

I— Cr^EEXIIOUSE  HEATING  CHARTS 
By  John  A.  Payne 

The  charts  herewith  presented  were  charts  is  for  a  temperature  of  zero 
made  to  meet  the  average  conditions  outside,  but  it  may  be  made  to  answer 
found  in  connection  with  greenhouse  for  other  outside  temperatures  by  the 
heating  with  the  outside  temperature  use  of  Table  i,  as  follows:  Assum- 
at  zero,  and  have  been  found  reliable  ing  that  it  is  required  to  heat  a  house 
in  actual  practice.  They  are  intended  containing  600  sq.  ft.  of  glass  to  be- 
to  be  used  for  houses  having  an  eave  tween  35°  and  40°  when  the  outside 
line  up  to  about  6  to  7  ft.  temperature  is  10°  below  zero,  we  see 

In  the  case  of  specially  well  built  by  Table  i  that  this  would  be  equal  to 

houses  the  amount  of  surface  may  be  heating  the  same  house  to  between  40° 


reduced  about  7%.  Where  the  cubical 
contents  of  the  greenhouse  are  large 
in  comparison  with  the  glass  surface 
the  amount  of  surface  given  in  the 
charts  may  be  correspondingly  re- 
duced. It  is  safe  to  say  that  for  a 
house  of  25  ft.  wide  and  75  ft.  long, 
with  the  eaves  10  to  12  ft.  high,  the 
surface  specified  in  the  charts  may  be 
reduced  fully  10%. 

The  amount  of  surface  given  in  the 
charts  is  based  upon  the  assumption 
that  the  water  in  the  pipes  will  have 
an  average  temperature  of  150°  F.  If 
this  temperature  is  increased  to  160° 
the  amount  of  surface  may  be  de- 
creased 10%.  If  it  is  increased  to 
170°,  the  surface  may  be  decreased 
20%. 

As  stated,  the  surface  given  in  the 


and  45°  at  zero. 

TABLE  I. — Ratio  for  outside  tem- 
peratures, OTHER  than  zero. 
35  to  40  at  -f  10    =    30  to  35  at  o 
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On  referring  to  Chart  i  we  find  that 
the  line  for  a  temperature  of  between 
40°  and  45°  in  the  house  intersects 
the  600  sq.  ft.  glass  line  at  the  point 
between  the  line  indicating  135  and 
the  line  indicating  140  lin.  ft.  of  3V2-in. 
pipe;  therefore,  130  ft.  of  3^-1"-  P'P^, 
with  the  water  at  an  average  tempera- 
ture of  150°,  will  be  sufficient  to  main- 
tain 35°  to  40°  in  a  house  of  this  size 
when  the  outside  temperature  is  10° 
below  zero. 

Of  course,  it  is  impossible  to  antici- 


pate in  a  chart  all  imaginable  condi- 
tions and  it  is  necessary  to  exercise 
some  judgment  in  the  use  of  these 
charts  and  to  make  allowance  for  ex- 
tra cold  weather,  specially  exposed  lo- 
cations or  other  extraordinary  condi- 
tions. 

I  believe,  however,  that  the  charts, 
as  I  have  given  them,  embodying  as 
they  do  the  experience  of  years,  will 
be  found  of  value  to  engineers  in  esti- 
mating greenhouse  heating  jobs. 


GREENHOUSE   HOT   WATER    HE.\TING  CH.\RT   No.  3.   FOR   4000  TO  9100    SQ.  FT.   GL.\SS. 

SHOWING   LINEAL  FEET  OF   3;i-IN.    INSIDE    DIAMETER 

TAsT-IRON    PIPE    REQl-'IRED 


CONDITIONS  SA.ME    AS   FOR  CHART    No.    1 
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Modern  Design  in  Hospital  Heating 


Some  frank  opinions  on  the  prevail- 
ing methods  of  heating  and  ventilating 
hospitals,  as  well  as  some  new  "wrin- 
kles" now  being  tried  out  in  this  class 
of  work,  were  discussed  by  Clarence 
W.  Williams,  speaking  before  the 
American  Hospital  Association  at  its 
annual  meeting  in  New  York.  Only 
such  systems  as  are  applicable  to  the 
larger  institutions  were  considered  by 
Mr.  Williams. 

Considering  first  the  compact  or  sin- 
gle block  hospital,  the  system  gen- 
erally installed  is  that  using  low-pres- 
sure steam  throu,i,diout  the  building, 
exhaust  steam  being  furnished,  with 
a  back  pressure  on  the  engines  and  the 
deficiency  in  the  exhaust  steam  sup- 
plemented by  live  steam  through  a  re- 
ducing valve. 

"We  have  learned  by  experience," 
said  Mr.  Williams,  "that  for  this  type 
of  building  such  a  system,  if  well  de- 
signed, with  means  of  ample  size,  so 
proix)rtioned  as  to  provide  a  perfect 
circulation  with  i  lb.  pressure,  and  to 
heat  the  entire  building  in  the  very 
coldest  weather  with  not  more  than  5 
lbs.  pressure,  gives  good  results  with  a 
smaller  initial  cost  than  any  other  type 
of  heating  system.  There  is  the  same 
fault  with  this  as  with  every  other 
steam  system — namely,  that  of  heat 
regulation — which  is  practically  im- 
possible except  by  the  adflition  of  a 
temperature  control.  This,  as  it  re- 
lates to  fuel  economy,  will  be  consid- 
ered later. 

"W^iere  there  is  more  than  one  main 
hospital  building,  and  the  buildings  are 
widely  separated,  the  low-pressure 
steam  system  is  not  so  well  adapted  to 
these  conditions  if  true  economy  and 
first  cost  be  considered  ;  for  if  it  is  de- 
sired to  keep  the  back  pressure  on  the 
engines  within  reasonable  limits,  the 
heating  mains  must  be  ver>-  large.  On 
the  other  hand,  if  the  mains  are  not 
properly  proportioned  for  load  friction 
and  condensation  losses,  or  if  made 
too  small,  then  the  back  pressure  on 
the  engine  is  increased,  with  a  conse- 


quent reduction  in  power  and  increase 
in  steam  consumption. 

"There  are  many  types  of  vacuum 
systems — so  many  that  it  is  hard  even 
for  heating  engineers  to  keep  informed 
— and  of  tliesc  there  are  tut  two  types 
which  are  in  general  use.  One  type 
does  nothing  but  remove  the  air  from 
the  radiators  through  a  system  of  air 
pipes,  they  in  turn  being  connected  to 
a  vacuum  pump  or  an  injector.  Its 
advantages  consist  of  the  removal  of 
air  from  the  radiators,  thus  increasing 
their  efficiency,  the  reduction  in  size 
of  the  piping  and  the  reduction  of  the 
back  pressure  on  the  engines  because 
of  the  vacuum  in  the  air  line  system. 
In  a  well-<iesigncd  low-pressure  steam 
plant  the  addition  of  such  a  system  is 
really  unnecessary,  according  to  the 
writer's  opinion,  especially  if  the  auto- 
mat*: air  valves  are  connected  to  air 
lines  which  are  connected  together  and 
discharge  into  a  convenient  receptacle 
in  the  basement,  thus  doing  away  with 
unpleasant  odors  and  discharge  of 
steam  and  water  from  leaky  air  valves. 
In  justice  to  this  system,  however, 
there  is  no  doubt  that  it  works  well, 
gives  satisfaction,  and  could  be  in- 
stalled in  many  heating  plants  with 
profit  to  the  institution  and  comfort 
to    the   occupants. 

"The  other  type  is  that  in  which 
vacuum  valves  are  placed  on  the  re- 
turn or  condensation  ends  of  the  radi- 
ators or  coils,  the  bottom  of  risers, 
and  wherever  it  is  necessary  to  drain 
the  supply  mains  ;  and  these  valves  are 
connected  to  the  return  mains,  which 
in  turn  are  connected  to  the  vacuum 
pump.  This  pump  handles  all  the  wa- 
ter of  condensation  in  the  svstem  and 
places  a  vacuum  on  the  whole,  thereby 
making  it  especially  adapted  to  large 
installations  where  otherwise  there 
would  be  unduly  large  mains.  This 
system  is  of  value  in  the  remodelling 
of  old  steam  heating  plants,  where, 
throueh  improper  design  or  growth  by 
piecemeal,  the  piping  is  too  small,  thus 
neces<:itating  the  use  of  live  steam  at 
a  high  pressure  to  force  a  circulation. 
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Under  such  conditions  it  can  make  a 
good  showing  in  economy  and  justifies 
its  use.  Large  claims  for  economy  are 
made  for  this  type  of  system  because 
of  the  vacuum,  but  while  undoubtedly, 
in  theory,  it  ouj^ht  to  be  more  econom- 
ical than  low-pressure  steam,  in  prac- 
tice leaky  vacuum  valves  often  nullify 
all  the  advantages  claimed  for  it.  This 
type  of  system  is  found  to  be  of  great 
value  in  large  installations  where 
steam  is  necessary  for  other  uses  and 
where,  therefore,  the  one  set  of  mains 
can  serve  all  purposes.  The  last 
feature  has  often  been  the  deciding 
point  in  favor  of  wholly  steam  systems 
over  other  types,  and  has  been  made 
much  of — entirely  too  much,  in  the 
writer's  opinion. 

Another  system  which  is  in  general 
use  in  many  large  hospitals  is  the  hot 
blast  or  so-called  Plenum  system. 
This  consists  of  a  series  of  fans  or 
blowers  forcing  heated  air  through 
ducts  of  brick  or  galvanized  iron  into 
the  wards  anfl  other  parts  of  the  build- 
ings, the  air  being  heated  by  coils 
placed  alongside  the  blower,  or  by  ra- 
diation at  the  base  of  the  heat  flues. 
This  system  has  many  advantages  and 
has  been  more  generally  adopted  for 
large  institutional  work  than  perhaps 
any  other,  though  the  cost  of  mainten- 
ance is,  no  doubt,  the  greatest.  The 
advantages  of  this  system  are  the  con- 
centration of  the  heating  apparatus  at 
one  point,  the  elimination  of  all  steam 
piping  throughout  the  buildings,  and 
the  ventilation  or  air  changes  given. 
The  disadvantages  are  the  cost  of  op- 
eration, the  power  required  to  drive 
the  fans,  and  that,  if  the  air  is  re- 
circulated (as  is  sometimes  done  to 
save  expense),  it  then  has  no  advan- 
tages over  any  direct  system,  but  an 
additional  drawback  of  the  extra  cost 
of  operating  the  fan  day  and  night  in 
very  cold  weather. 

"In  nearly  all  hospital  buildings 
where  ventilation  is  actually  required. 


the  method  nov.-  adopted  by  the  most 
progressive  engineers  is  to  have  the 
ventilation  system  entirely  free  from 
heating — that  is,  in  the  rooms  and 
wards  is  placed  sufficient  direct  radia- 
tion to  take  care  of  the  heat  losses 
through  window's  and  exposed  walls 
and  a  certain  amount  of  air  leakage, 
the  air  for  ventilation  being  delivered 
into  the  rooms  as  tempered  air  at 
about  70°  F.  and  in  such  quantity  as 
is  required  by  the  number  of  occu- 
pants and  the  purpose  for  which  the 
room  is  used.  By  this  method  the 
temperature  of  the  room  can  be  regu- 
lated to  any  degree  desired,  and  on 
pleasant  days,  when  windows  or  doorc 
may  be  opened,  the  fan  introducing 
tempered  air  for  ventilation  can  be 
stopped  and  cost  of  operation  saved, 
while  sufficient  heat  will  be  main- 
tained by  the  direct  radiation  to  keep 
the  building  comfortable. 

STE.\M   HEATING  PIPES  UNDER  FLOOR 

"Another  type  of  heating  which  has 
recently  been  introduced  by  a  large 
manufacturing  concern  in  New  York 
State  is  that  which  inserts  lines  of 
steam  pipes  in  the  construction  under 
the  floors  and  thus  warms  the  rooms 
by  heating  the  floors  only.  This  is 
quite  a  daring  departure  from  any  of 
the  so-called  "tested  and  tried"  sys- 
tems, and  the  writer  does  not  agree 
that  it  could  be  successfully  used  in 
modern  hospital  practice.  It  may  ap- 
ply to  such  buildings  as  factories, 
where  the  occupants  are  on  the  floors 
for  only  a  few  hours  a  day,  but  I  do 
not  think  a  nurse  or  attendant  could 
work  on  such  floor  the  hours  required 
of  them  in  most  of  our  hospitals.  The 
high  temperature  to  which  the  floors 
must  be  heated  in  order  to  maintain  an 
even  temperature  in  exposed  rooms 
does  not  warrant  the  recommendation 
of  this  system  for  hospital  practice, 
and  it  will  not,  therefore,  further  be 
discussed. 


(To  he  concluded) 
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RECRXT  tests  of  vacuum  cleaning 
luacliincry  have  served  to  em- 
phasize again  tlie  lack  of  a  standard 
method  for  testing  such  apparatus. 
The  fact  that  one  of  these  tests  was 
conducted  without  reference  to  tiie 
amount  of  horsepower  consumed  by 
the  vacuum  pump,  for  instance,  is  a 
lioint  that  is  being  made  much  of  by 
those  who  feel  that  this  is  the  vital 
point  to  be  covered.  They  call  atten- 
tion to  the  fact  that  inexperienced 
architects  and  engineers  throughout 
the  country  seem  to  be  at  a  great 
variance  as  to  the  question  of  the 
amount  of  air  tliey  wish  to  handle  per 
sweeper  and  the  vacuum  they  will  use 
in  cleaning.  Among  the  inexperienced 
it  is  customary  to  call  for  a  one-,  two- 
or  three-sweeper  plant  and  let  it  go  at 
that.  Yet  this  means  practically  noth- 
ing in  the  way  of  volume  of  air  and 
amount  of  vacuum  required  for  the 
system,  as  each  manufacturer  of  vacu- 
um cleaning  machinery  will  figure  on 
a  diflferent  volume  of  air  per  sweeper 


and  a  dilTerent  vacuum  to  operate  on 
than  his  competitor.  The  result  is  that 
[xjssibly  two  systems  are  offered,  each 
known  as  a  two-sweeper  plant,  and,  as 
a  matter  of  fact,  the  actual  air  dis- 
placed by  one  of  the  systems  will  pos- 
sibly displace  20  cu.  ft.  of  free  air  per 
minute  while  maintaining  a  vacuum  of 
5  in.,  and  the  otlier  may  displace  100 
cu.  ft.  of  free  air  per  minute  while 
maintaining  10  in.  of  vaccum.  Thus, 
although  lx>th  plants  are  termed  two- 
sweeper  plants,  one  of  them  is  over 
five  times  as  large  as  the  otlur. 


ASU(JCiKSTI{)\  in  this  connec- 
tion, which  seems  reasonable,  is 
that  every  architect  or  owner,  in  re- 
(|uesting  a  propo.sal  for  furnishing  a 
vacinnn  cleaning  system,  should  state 
in  the  specifications  the  number  of 
cubic  feet  of  free  air  to  be  exhausted 
l)er  minute  for  each  sweeper  while 
maintaining  such  vacuum  as  he  deems 
proper  and  advisable  for  the  cleaning 
to  be  done.  When  such  specifications 
arc  made,  every  bidder  submitting  a 
proposal  would  base  his  price  on  per- 
forming and  meeting  certain  specified 
conditions  and  would  guarantee  the 
actual  horsepower  re(|uired  to  per- 
form such  work. 


AX  Al)\  AXCI-:  in  our  date  of 
publication,  made  necessary  to 
comply  with  the  plans  of  the  Post- 
master-General to  ship  monthly  peri- 
odicals by  fast  freiglit  instead  of  by 
mail,  has  made  it  impracticable  to 
publLsh  the  monthly  weather  charts, 
which  we  issue  during  the  heating 
season,  in  the  issue  for  the  succeeding 
month  to  that  covered  by  the  charts. 
The  October,  1911,  weather  records, 
therefore,  will  appear  in  the  December 
issue,  and  so  on  during  the  winter. 
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The  Operation  of 
Atmospheric 

Back  pressure  or  atmospheric  relief 
valves,  such  as  are  used  to  protect  ex- 
haust steam  heating  systems,  feed  water 
heaters,  absorption  ice  macliines,  cook- 
ing kettles,  and  other  appar;  tus  using 
exhaust  steam  against  dangerous  ac- 
cumulation of  pressure,  belong  to  the 
general  class  of  safety  valves,  differing 
therefrom  principally  in  that  they  are 
designed  to  discharge  steam  at  low  pres- 
sures. This  ilifference,  however,  has  im- 
portant consequences  as  regards  the 
design  and  proportioning  of  the  valves, 
since  steam  escaping  from  a  safety  valve 
at  a  pressure  of  130  lbs.  has  a  velocity  of 
from  2000  to  3000  ft.  per  second,  and  as 
the  density  under  these  conditions  in  the 
smallest  cross-section  of  the  orifice  cor- 
responds to  a  pressure  about  60%  as 
great  as  the  initial  pressure,  a  small 
opening  is  able  to  discharge  a  consider- 
able weight  of  steam. 

On  the  other  hand,  steam  under  a  back 
pressure  of  6  lbs.  escaping  to  atmosphere 
has  a  velocity  of  only  1000  ft.  per  second 
or  so,  so  that  in  order  to  discharge  the 
same  weight  of  steam  in  a  given  time  the 
area  of  the  valve  opening  must  be  about 
30  times  as  great  as  in  the  case  of  the 
safety  valve.  These  facts  demonstrate 
at  once  the  futility  of  the  occasional 
practice  of  putting  ordinary  safety  valves 
on  feed  water  heaters  and  similar  appa- 
ratus. Due  to  its  small  discharge  area, 
a  safety  valve  has  hardly  any  perceptible 
influence  on  the  rise  in  back  pressure  if 
the  exhaust  to  atmosphere  be  blocked 
while  the  engine  is  running  at  full  load. 

Safety  exhaust  outlet  valves  for  ex- 
haust steam  service  are  commonly  known 
under  two  different  names — namely,  back 
pressure  valves,  where  the  pressure  of 
the  steam  is  normallj'  higher  than  that 
of  the  atmosphere,  and  atmospheric  re- 
lief valves,  where  the  pressure  under- 
neath the  valves  is  normally  much  less 
than  atmosphere,  as  in  condenser  service, 
the  valve  being  provided  to  prevent  dan- 
gerous rises  in  pressure,  as  in  case  of 
failure  of  the  circulating  water.  Back 
pressure  valves  proper  are  usuallj"^  fitted 
with  means  for  adjusting  the  pressure  at 
which  they  will  discharge  or  "pop."  while 
atmospheric  relief  valves  are  usually  so 
arranged  that  a  water  seal  can  be  main- 
tained over  the  valve  in  order  to  prevent 
the  infiltration  of  air  between  the  valve 
and  seat.  Many  valves,  with  slight  mod- 
ifications, can  be.  and  are,  used  indiffer- 
ently for  either  service. 

The  various  types  of  valves  on  the 
market  can  be  brought  under  two  gen- 
eral classifications,  those  havin-'  a  single 
olain  valve  disk,  and,  second,  those  hav- 
ing balanced  disks.  Taking  the  simple 
disk  as  an  example,  let  us  study  the  re- 
quirements   and    mode    of    action.     The 


'BacK.  Vressxire  and 
belief  Vai-Ves 

back-pressure  valve  is  intended  to  limit 
the  pressure  within  the  exliaust  steam 
system  by  opening  and  allowing  the 
escape  of  steam  as  soon  as  the  oressure 
begins  to  rise  above  a  predetermined 
amount,  \yhere  the  volume  of  exhaust 
steam  received  by  the  system  is  only  a 
little  greater  than  that  consumed  therein, 
it  fre(|uently  happens  that  the  valve  must 
open  and  close  at  each  pulsation  of  the 
engine — that  is,  twice  per  revolution  in 
the  case  of  a  single-cylinder  engine.  The 
disk  may.  therefore,  be  called  upon  to 
rise  and  fall  from  100  to  300  times  per 
minute.  In  many  cases,  the  disk  is  held 
to  its  seat  by  weights,  so  that  not  only 
must  the  valve  disk  itself  lift  with  this 
fre(|ucncy,  but  the  weight  as  well. 

The  distance  through  which  the  valve 
disk  must  move  during  each  oscillation  is 
determined  by  the  amount  of  exhaust 
steam  to  be  discharged,  since  the  max- 
imum velocity  at  which  the  steam  can 
escape  is  rigidly  determined  by  the  back 
pressure.  If,  by  opening  to.  its  widest 
extent,  the  valve  is  unable  to  discharge 
the  amount  of  steam  on  hand,  the  pres- 
sure within  the  system  will  continue  to 
rise  until  the  velocity  through  the  valve 
is  sufficiently  accelerated,  or  until  some 
part  gives  way,  or  until  the  engine  is 
stalled.  A  little  elementary  geometry 
will  show  that  in  order  to  present  a  free 
area  of  opening  equal  to  the  area  of  the 
circle  formed  by  the  valve  seat,  a  valve 
disk  will  need  to  lift  through  a  distance 
equal  to  the  quarter  of  the  diameter  of 
the  valve  seat — that  is,  an  8-in.  valve  will 
need  to  lift  2  in.,  a  i6-in.  valve  4  in.,  a 
24-in.  valve  6  in.,  and  so  on. 

As  a  matter  of  fact,  back-pressure 
valves,  as  actually  constructed,  rarely  or 
never  lift  as  far  as  this.  This  may  be 
explained  in  the  following  manner:  Sup- 
pose the  valve  is  set  for  10  lbs.  back 
pressure,  and  has  an  area  of  100  sq.  in. 
Then  it  will  be  necessary  to  put  upon  the 
valve  a  load  of  1000  lbs.,  either  by  means 
of  a  weight,  by  means  of  springs  or 
otherwise.  As  soon  as  the  pressure  be- 
neath the  valve  rises  to  10  lbs.  per  square 
inch,  the  valve  will  lift,  and  the  steam 
will  begin  to  escape  under  the  edge  of 
the  disk.  This,  however,  will  be  accom- 
panied by  a  reduction  in  the  pr^^ssure  of 
the  steam,  since  it  is  only  by  loss  of 
pressure  that  the  steam  can  gain  velocity, 
so  if  we  conceive  a  valve  to  be  lifted 
sufficiently  to  permit  of  the  escape  of  a 
jet  of  steam  at  the  full  velocity  due  to 
the  pressure,  filling  the  %-ntire  circle  of 
the  valve  disk,  we  must  conceive  that  the 
static  pressure  of  the  steam  beneath  the 
valve  is  zero. 

Under   these    circumstances,   the    ques- 
tion naturally  arises  as  to  what  wfll  sup- 
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port  the  looo  lbs.  with  which  the  valve 
is  loaded.  The  only  force  available  is  the 
impulse  of  the  jet  of  steam  escaping 
from  the  valve.  If  this  jet  of  steam  were 
turned  entirely  through  a  right-angle, 
without  losses  of  any  kind,  it  shoulo  be 
able  to  support  a  weight  as  great  as  the 
original  load  on  the  valve.  In  practice, 
however,  the  jet  of  steam  is  rarely  turned 
through  a  complete  right-angle,  and, 
moreover,  the  coetiicient  of  discharge  uf 
the  nozzle  formed  by  the  opening  in  the 
valve  seat  is  much  below  unity,  so  that 
the  valve  at  best  opens  only  grudgingly, 
and  does  not  discharge  ttie  full  quantity 
of  steam  that  it  might  be  expected  to 
discharue  on  the  basis  of  the  area  of  the 
valve  opening  and  the  difiference  in  pres- 
sure producing  the  velocity.  The  result 
is  that  all  valves  of  the  single-disk  type 
show  a  marked  increase  in  back  pressure 
if  the  load  rises  to  anywhere  near  the 
supposed  capacity  of  the  valves.  Also, 
since  the  valve  never  rises  to  the  theo- 
retical limit  of  one-quarter  of  its  diam- 
eter, the  area  of  discharge  under  the 
valve  is  determined  by  the  length  of  the 
periphery,  rather  than  by  the  area  of  the 
opening  in  the  valve  seat. 

The  lift  of  the  valve  has  an  important 
bearing  upon  another  pha>c  of  the  opera- 
tion of  valves  of  this  kind,  and  that  is,  the 
hammering  action  upon  the  seat.  The 
greater  the  diameter  of  the  valve,  the 
greater  the  di>tance  through  which  it 
must  lift  to  give  an  area  of  opening  com- 
parable to  the  opening  in  the  valve  seat, 
but  also  the  greater  the  lift,  the  greater 
will  be  the  velocity  and  the  hammering 
action  when  the  valve  comes  back  upon 
the  seat  again.  This  must  necessarily  be 
the  case,  since  the  load  upon  the  valve — 
that  is,  the  weight  of  the  valve  plus  the 
weight  or  the  force  of  the  spring  with 
which  it  is  loaded — is  determined  by  the 
area  of  the  opening  in  the  valve  seat. 
Moreover,  since  the  area  of  this  opening 
increases  as  the  square  of  the  diameter, 
while  the  periphery  increases  only  di- 
rectly as  the  diameter,  the  intensity  of 
the  blow  upon  the  edge  of  the  valve,  and 
upon  the  valve  seat,  increases  rapidly 
with  the  diameter;  in  fact,  we  may  say 
that  the  energy  of  the  blow,  since  the 
lift  should  increase  directly  with  the  di- 
ameter, and  since  the  load  per  unit  of 
length  on  the  periphery  should  increase 
directly  with  the  diameter,  will  increase 
as  the  square  of  the  diameter,  and  as  the 
destruction  or  damage  to  the  valve  seat 
is  proportional  to  the  energy  expended  in 
the  blow,  it  is  obvious  that  the  proper 
design  of  back-pressure  valves  is  a  very 
difficult  matter. 

The  more  or  less  theoretical  deduc- 
tions above  cited  are  aptly  borne  out  by 
practical  experience.  The  disastrous  ef- 
fects of  the  hammering  of  the  valve  seat, 
esnecially  where  it  is  essential  to  main- 
tain a  nice  fit  between  the  valve  and  its 
seat,  as  in  high-vacuum  wcrk  in  connec- 


tion with  steam  turbines,  will  be  appa- 
rent. It  is  the  usual  practice  to  start 
engines  or  steam  turbines  non-condens- 
ing— that  is,  exhausting  to  atmosphere — 
and  after  the  engine  or  turbine  is  prop- 
erly warmed  and  drained  and  is  operating 
satisfactorily,  it  is  thrown  over  to  the 
condenser.  During  the  non-condensing 
period,  the  atmospheric  relief  valve  is 
held  open  by  a  hand  adjustment,  leaving 
a  clear  passage  for  the  steam  to  the 
atmosphere.  At  the  moment  of  throwing 
over,  however,  this  adjustment  is  re- 
leased, and  the  valve  is  temporarily  al- 
lowed to  hammer  on  its  seat,  while  the 
main  exhaust  gate  valve  between  the 
engine  and  the  condenser  is  being 
fipened.  As  soon  as  the  vacuum  reaches 
the  atmospheric  relief  valve  it  will  hold 
it  to  its  seat,  and  the  operation  is  com- 
pleted. The  oscillations  of  the  relief 
valve  are  more  or  less  efficiently  steadied 
by  means  of  a  dash-pot,  but  with  the  rub- 
ber composition  face  and  brass  disk  usu- 
ally employed  in  atmospheric  relief 
valves,  the  rubber,  being  exposed  to 
steam  at  212°  V.,  and,  in  the  case  of  en- 
gines, to  oil  in  the  exhaust  steam,  soon 
fails,  and  in  all  condensing  plants  the 
most  common  causes  of  low  vacuum  are 
leaks  through  the  relief  valve. 

The  sluggish  action  of  the  large  single- 
disk  valve  is  due  to  the  inertia  of  the 
heavy  disk  and  the  connected  weight, 
and  when  the  main  gate  valve  to  the  con- 
denser is  opened  a  great  drop  in  vacuum 
almost  invariably  occurs,  due  to  a  certain 
volume  of  air  being  drawn  into  the  con- 
denser through  the  relief  valve  before  the 
disk  of  the  latter  can  seat.  In  the  case 
of  a  jet  condenser,  this  is  extremely 
objectionable,  particularly  where  the  con- 
denser must  operate  with  a  high  injection 
lift,  and  in  many  cases  the  throwing 
over  is  a  difficult  and  hazardous  pro- 
cedure, since  the  drop  in  vacuum  at  the 
moment  of  opening  the  exhaust  gate 
valve  is  often  sufficient  to  cause  the  in- 
jection water  to  be  lost,  and  considerable 
experience  and  judgment  on  the  part  of 
the  operating  engineer  are  required  to 
adjust  the  atmospheric  relief,  the  main 
exhaust  gate  valve  and  the  injection 
valve,  so  that  the  throwing  over  may  be 
accomnlished  with  the  minimum  damage 
to  the  relief  valve  and  without  losing  the 
injection  water.  Loss  of  injection  water, 
it  should  be  remembered,  entails  starting 
all  over  again,  priming  the  condenser, 
etc.,  and  considerable  delay,  as  the  rush 
of  steam  into  the  condenser  will  have 
warmed  up  the  latter  so  that  pumping 
out  the  condenser  by  means  of  the  air 
pump  will  be  a  much  longer  and  more 
tedious  operation  than  before. 

Tn  order  to  diminish  the  diameter  of 
the  valve  opening  and.  therefore,  the  lif*^, 
some  makes  of  valves  are  fitted  with  bal- 
anced or  double-seated  disks.  This  ex- 
pedient is  effective  to  a  certain  extent  in 
accomplishing     its     purpose,     since     the 
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mass  to  be  accelerated  and  brought  to 
rest  with  each  stroke  of  the  valve,  and 
the  distance  of  travel,  are  both  dimin- 
ished. Certain  other  difficulties,  however, 
arise.  A  double-seated  valve  that  will  be 
tight  under  all  conditions  of  temperature 
and  pressure  is  difficult  and  expensive, 
if  not  impossible,  to  make,  and  since  the 
only  force  tending  to  open  the  valve  is 
the  unbalanced  steam  pressure  on  the 
area  which  one  disk  possesses  in  excess 
of  the  other,  there  is  more  probability  of 
the  valve  sticking. 

Some  further  mention  should  be  made 
of  tlie  means  ailopted  for  holding  valves 
in  the  closed  position.  Where  weights 
are  used,  the  amount  of  back  pressure  is 
commonly  regulated  by  shitting  the  posi- 
tion of  the  weights  on  the  lever  arm.  but 
it  frequently  happens  that  more  weights 
are  hung  upon  the  arm  than  was  orig- 
inally intended,  or  that  the  arm  comes 
in  contact  with  some  obstruction,  or  is 
tied  down  to  prevent  its  free  lifting,  any 
of  which  causes  may  result  in  a  disas- 
trous explosion;  in  fact,  the  use  of 
weighted  safety  valves  in  steam  boiler 
practice  has  been  largely  discontinued 
for  very  similar  reasons. 


Convenient  Means  for  Determining  Flue 
Gas    Temperatures 

In  the  operation  of  a  steam  boiler,  one 
of  the  most  important  quantities  is  the 
temperature  of  the  gases  passing  to  the 
chimney,  since,  other  things  being 
equivalent,  this  temperature  is  a  direct 
measure  of  the  portion  of  the  heat  of  the 
fuel  which  is  wasted  or  not  utilized.  If 
we  assume  i  lb.  of  coal  having  a  heating 
value  of  14,000  R.  T.  U.  to  be  burned 
with  20  lbs.  of  air,  which  is  about  the 
smallest  ratio  of  air  to  coal  found  in 
actual  commercial  practice,  the  temper- 
ature in  the  furnace  after  complete 
combustion  should  be  about  2500°  F. 
above  the  temperature  of  the  atmosphere. 
The  temperature  of  steam  at  150  lbs. 
gauge  pressure  is  366"  F.,  and  if  it  were 
possible  to  transfer  all  of  the  heat  in  the 
gases  above  this  temperature  (and  it  is 
impossible  to  transfer  any  below  this 
temperature)  to  the  steam  and  water  in 
the  boiler,  the  efficiency  of  the  boiler 
would  be  88^ — that  is,  the  boiler  w-ould 
recover  all  but  12%  of  the  heat  of  the 
coal. 

As  a  matter  of  fact,  no  boiler  reduces 
the  temperature  of  the  gases  to  the  tem- 
perature of  the  steam.  There  is,  there- 
fore, a  limit  to  the  amount  of  boiler  sur- 
face that  it  oays  to  put  in.  Commercial 
practice  some  years  ago  established  this 
limit  of  surface  at  about  10  sq.  ft.  of 
boiler  surface  per  boiler  horse  power,  but 
recent  practice  has  shown  that  a  i  B.  H. 
P.  can  be  produced  from  much  less  sur- 
face, as  3  to  5  sq.  ft.,  or  even  less,  and  in 
some  plants  it  has  become  a  matter  of 
routine  to  drive  the  boilers  at  about  60% 


above  the  nominal  rating  of  10  sq.  ft.  per 
boiler  horse  power. 

Even  disregarding  the  number  of 
square  feet  of  boiler  heating  surface  em- 
ployed to  produce  a  boiler  horse  power, 
it  is  found  in  commercial  plants  that  the 
chimney  gases  escape  at  temperatures 
considerably  above  the  steam  tem- 
perature, as  at  450°  to  500°  at  least,  which 
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represents  a  waste  of  from  20%  to  40% 
of  the  heat  of  the  coal,  depending  partly 
upon  the  amount  of  air  used  to  burn  a 
pound  of  coal. 

The  usual  and  most  practicable  way  of 
recovering  waste  heat  from  chimney  flue 
gases  is  by  means  of  the  economizer, 
the  heating  surface  of  which,  because  of 
the  lower  temperature  of  the  contents,  is 
much  more  active  in  absorbing  heat  than 
an  equal  amount  of  surface  in  the  last 
pass  of  the  boiler.  That  is,  since  the 
economizer  receives  water  at  a  tem- 
perature of  80°  to  150°  and  discharges 
the  water  at  200°  to  300°,  with  an  aver- 
age temperature  for  the  whole  econo- 
mizer of  around  200°  to  220°  F.,  say,  it  is 
able  to  absorb  about  twice  as  mvich  heat 
from  500°  F.  gases  as  can  the  boiler  sur- 
face. 

Indicating  and  recording:  thermometers 
and  pyrometers  are  sometimes  put  in  for 
measuring  the  temperature  of  flue  gases, 
but  their  use  is  not  general,  due  partly 
to  their  cost  and  also  to  the  fact  that 
many  types  of  instruments  are  not  re- 
liable or  breal:  dow^n  in  service.  There 
is,    therefore,    a    demand    for    cheap    and 
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efificicnt  means  of  determininp  flue  gas 
temperatures  which  the  Green  Fuel 
Economizer  Company,  of  Matteawan, 
N.  Y.,  has  met  by  devising  the  tem- 
perature pendants  shown  herewith. 
These  pendants  consist  of  fusible  alloys 
of  the  proper  composition  to  indicate  the 
desired  temperatures. 

It  is  an  interesting  fact  that  the  melt- 
ing points  of  sucli  metals  were  found  to 
be  too  uncertain  and  evasive  to  be  used 
as  temperature  tests.  That  is,  it  is  dif- 
ficult to  tell  the  exact  point  at  which  the 
metal  melts,  since  it  does  not  change  sud- 
denly frf)ni  a  hard  solid  to  a  liijuid,  as 
docs  water,  hut  g"es  thmugh  an  inter- 
mediate softening  stage  similar  to  iron 
and  many  other  substances.  ICven  after 
the  metal  is  completely  melted,  a  hard 
skin  of  oxide  is  usually  found  to  have 
been  formed  upon  its  surface,  which  pre- 
vents the  metal  running  easily  and, 
therefore,  is  apt  to  confuse  the  deter- 
mination of  the  exact  temperature. 

The  expedient  was,  therefore,  devised 
of  using  the  tensile  strength  of  the  metal, 
instead  of  the  melting  point,  as  the  true 
indication  of  temperature.  In  other 
words,  the  pendants  are  made  with 
a  large  body,  having  a  certain  definite 
weight,  suspended  from  a  narrf>w  neck, 
and  the  cf)mposition  of  the  metal  and 
cross-section  of  this  neck  are  adjusted 
until  the  body  of  the  pendant  will  pull 
the  neck  in  two  and  fall  at  some  desired 
tcm])erature. 

In  actual  use  the  pendants  are  hung 
upon  a  small  hook  made  upon  the  end  of 
a  long  wire,  which  is  introduced  into  the 
flue  so  that  the  pendants  will  be  at  the 
desired  point.  The  best  way  is  to  begin 
with  the  lowest  temperature  pendant  and 
proceed  until  the  one  is  found  which  will 
not  fall  off  after  5  or  10  minutes'  ex- 
posure. The  temperature  will  then  lie 
somewhere  between  the  temperature 
marked  on  the  last  pendant  and  the  next 
to  the  last  pendant  used.     In  doing  this, 


TABLE  I. — Percentage  of  heat  es- 
caping IN  CHIMNEY  GASES  AT  VARI- 
OUS FLUE  TEMPERATURES,  ASSUMING 
26  LBS.  OF  AIR  PER  POUND  OF  COAL, 
AND  14,500  B.  T.  U.  PER  POUND  OF 
COAL. 
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it  is  quite  essentia!  that  several  diflFcrent 
points  in  the  flue  be  tried,  as  it  very  fre- 
quently happens  that  one  part  of  the  flue 
is  occupied  by  gases  much  hotter  than 
the  gases  in  other  parts  of  the  flue 

.•\t  present  the  Green  I'uel  I-'cononuzer 
Company  ha^  perfected  pendants  for 
three  temperatures — i.  e.,  425°,  500"  and 
550°  I'". — re|)resenting.  respectively,  the 
temperature  at  which  the  use  of  the  econ- 
omizer is  justified  with  coal  at  commer- 
cial prices,  the  temperature  at  which  an 
economizer  is  a  good  investment  in  all 
cases,  and  the  temperature  at  which 
neglect  to  install  an  economizer  becomes 
an   inexcusable  waste. 

For  use  in  connection  with  these  pend- 
ants the  Green  I-'uel  Economizer  Com- 
pany   has    calculated    three   tables    which 


TABLE  2. — Minimum  economic  temper.vture  of  g.\ses  le.wing  the  boiler. 
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TABLE  3. — Minimum  economical  temperature  of  flue  gases  for  differ- 
ent PRICES  of  coal  for  .\N  ECONOMIZER  PLANT  OPERATING  lO  HOURS  PER 
DAY  AND  310  DAYS  PER  YEAR. 


Cost  of  Boiler 

Critical  Tem- 

Temperature Flue  Gases  Leaving  Econo- 

Price of 

Horse-Power 

perature 

mizer  for  Various  Temperatures  of  Feed 
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FOR  ECONOMIZER  OPERATING  24  HOURS  PER    DAY  AND  365  DAYS  PER  YEAR 
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Note. — The  best  temperature  for  tfie  gases  leaving  the  economizer  is  aflfected  to  a 
certain  extent  by  the  conditions  in  the  plant  under  consideration. 

we  reproduce  herewith.  The  fir.st  shows 
the  percentage  of  heat  escaping  in  chim- 
ney gases  at  various  flue  temperatures, 
assuming  26  lbs.  of  air  per  pound  of 
coal,  and  14,500  B.  T.  U.  per  pound  of 
coal.  The  second,  the  minimum  tem- 
perature to  which  it  pays  to  cool  the 
gases  by  means  of  boiler  surface  only; 
and  the  third,  the  minimum  temperature 
to  which  it  pays  to  cool  the  gases  by 
means  of  an  economizer.  These  tables 
are  based  upon  an  investment  of  $15  per 
nominal  boiler  horse  power  in  the  boiler 
and  $5.00  per  nominal  boiler  horse  power 
in  the  stoker,  grates  and  draft  apparatus, 
interest  at  5%.  and  sinking  fund  and 
maintenance  charges  at  12%.  The  fig- 
ures for  the  economizer  are  based  on 
$1.00  per  square  foot  and  annual  charges 
for  interest  depreciation,  maintenance 
power  and  attendance  at  12%,  the  econ- 
omizer being  notabK'  longer  lived  and 
requiring  less  care  and  attention  than 
the  boiler. 

The  Green  Fuel  Economizer  Company. 
we  are  advised,  will  be  pleased  to  send 
samples  of  these  temperature  pendants 
to  anv  one  connected  with  a  steam  plant 
who  would  be  interested  in  determining 
the  temperature  of  chimney  flue  gases. 


Accident  with  Gas  Stove  Due  to  Venti- 
lating Fan 

A  singular  accident,  resulting  from  the 
use  of  an  exhaust  fan  in  a  room  contain- 


ing a  gas  stove,  is  reported  from  Ger- 
many by  Domestic  Engineering.  The  ac- 
cident happened  in  the  club  room  of  a 
restaurant,  about  18  ft.  square,  with  a 
door  on  one  side  and  two  windows  on  the 
other.  A  gas  stove  about  36  in.  wide 
connected  to  a  flue  through  7  ft.  of  pip- 
ing, was  located  on  the  side  near  the 
door,  while  between  the  windows  an 
electrically  driven  12-in.  exhaust  fan  had 
been  mounted  on  the  wall. 

Several  of  the  patrons  of  the  restaurant 
had  retired  to  the  club  room  after 
luncheon  and,  owing  to  a  sudden  chilly 
spell,  closed  the  doors  and  windows  and 
lighted  the  gas  stove.  As  the  room  soon 
became  stuffy  with  cigar  smoke,  the  ven- 
tilating fan  was  started. 

When  tlie  door  was  opened  a  half  hour 
later  by  the  manager  the  room  was  found 
to  be  full  of  escaping  gas  and  the  diners 
asleep.  They  were  hurriedly  awakened 
and  the  room  aired,  the  guests  fortu- 
nately suffering  no  more  serious  harm 
than  headaches. 

An  examination  brought  out  the  fact 
that  the  suction  of  the  fan  had  drawn  the 
products  of  combustion  from  the  gas 
stove  out  into  the  room,  with  the  result 
that  the  supply  of  oxygen  was  reduced 
until  the  flames  in  the  gas  stove  were 
extinguished.  The  room  then  com- 
menced to  fill  with  gas,  which  might 
easily  have  produced  serious  conse- 
auences  but  for  the  timely  opening  of 
the  door. 
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Breathing    Dolls    to    Demonstrate    Good 
Ventilation 

The  opinion  has  often  been  expressed 
that  if  air  were  colored,  with  deepening 
shades  for  increased  degrees  of  vitiation, 
an  object-lesson  would  be  presented 
demonstrating  to  the  most  confirmed 
skeptic  the  valve  of  pure  air.  A  unique 
attempt  to  portray  such  an  object-lesson 
is  being  made  by  Dr.  C.  St.  Clair  Drake, 
of  the  Chicago  Board  of  Health,  using 
dolls  to  represent  human  beings.  The 
"breathing  dolls,"  as  they  are  called,  are 
connected  by  rubber  tubes  to  a  small 
electric  pump,  which  forces  incense 
through  their  nostrils.  The  action  of  the 
pump  is  intermittent  to  represent  breath- 
ing. 

A  demonstration  box  is  used  contain- 
ing two  rooms  furnished  as  miniature 
bedrooms.  One  side  of  each  of  these 
rooms  is  of  glass,  fully  e.xposing  the  in- 
terior to  view.  Two  of  the  dolls  lie  abed 
in  each  room,  one  of  which  has  its  win- 
dows and  doors  wide  open  and  the  other 
having  all  openings  closed.  The  pump  is 
then  started,  supplying  equal  quantities 
of  incense  to  the  dolls  in  each  room.  In 
the  closed  room  the  air  soon  becomes 
filled  with  the  incense,  so  that  the  dolls 
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can  be  but  dimly  seen.  In  the  open 
room  the  puffs  of  incense  proceeding 
from  the  dolls'  nostrils  diffuse  through 
the  air  and  pass  out,  leaving  the  room 
almost  entirely  free  of  smoke. 

The  "breathing  dolls"  in  their  min- 
iature bedrooms  were  recently  on  ex- 
hibition at  the  International  Municipal 
Congress  in  Chicago,  and  Dr.  Drake  has 
had  many  calls  from  child  welfare  com- 
mittees and  similar  organizations  in  other 
cities  to  send  on  the  exhibit  for  show 
purposes.  Those  who  have  seen  the 
demonstration  pronounce  it  one  of  the 
most  striking  arguments  in  the  cause  of 
good  ventilation  that  has  ever  been  de- 
vised. 


Current  Heating  and  Ventilating  Litera- 
ture 

Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  'I'cnttlation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti- 
lating Magazine  on  receipt  of  the  stated 
price. 

central  stations 

Combinatirin  Heating  and  Generating 
Plant  at  Springfield,  III.  El.  WId.  Sept. 
J,  iQii.  8  figs.  4300  w.  Describes  unique 
features  of  flexibility  of  equipment  in  sta- 
tion of  light,  heat  and  power  company. 

20C. 

HOT- water     heating 

F.conomics  of  Hot  Water.  Ira  N. 
I-'vans.  Power.  Sept.  12.  191 1.  5  figs. 
7000  w.  Gives  some  actual  results  in  the 
form  of  curves  and  tables  from  a  plant  and 
also  a  method  f>f  getting  at  the  coal  con- 
sumption and  the  cf>st  of  exhaust  heating 
applicable  to  any  plant.     20c. 

STEAM    heating 

Electricity  Supply  and  Exhaust  Ste.im 
Heating.  Francis  H.  Savies.  El.  Rev. 
Sept.  8,  191 1.     5  figs     4000  w.    40C. 


DEMONSTR.\TION  CHAMBERS  FOR 
BREATHING  DOLLS 


Ozonized  Air  for  London  Tubes 
One  of  the  strongest  objection.^  made 
to  traveling  underground  in  London  is 
the  fact  that  the  air  is  impure  and  often 
stifling.  What  promises  to  be  a  revolu- 
tion in  this  particular  is  a  plan  which 
has  recently  been  announced  by  the  au- 
thorities of  the  Central  London  Railway 
Co.,  according  to  which  a  system  of 
ventilation  will  be  installed  capable  of 
pumping  daily  80,000.000  cu.  ft.  of 
ozonized  air  into  the  tube  stations  and 
tunnels  of  that  company. 

One  plant  is  already  in  operation  and 
it  is  hoped  that  similar  ones  will  soon  be 
completed  at  every  station  along  the  line. 
It  is  stated  by  one  of  the  officials  that  the 
plant  at  each  station  will  pump  400,000 
cu.  ft.  of  air  per  hour  into  tiie  station,  or 
at  the  rate  of  900  cu.  ft.  per  person  per 
hour. 
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The  air  is  drawn  from  outside  through 
a  filter  screen,  which  removes  dust  and 
dirt  and  impure  gases.  A  part  of  the 
air  is  then  highly  ozonized  by  being 
passed  over  highly  electrified  plates,  the 
proportion  of  ozone  in  the  whole  being 
one  part  in  10,000,000.  The  air  is  driven 
by  fans  to  the  level  of  the  bottom  of 
the  station,  and  two-thirds  of  it  is  dis- 
tributed over  the  platform  by  ducts,  with 
outlets  at  a  height  of  7  ft.  above  the  plat- 
form. The  remainder  is  driven  into  the 
tunnel.  The  size  of  the  pumping  plant 
is  such  that  it  can  be  fnstallcd  in  a  cham- 
ber 10  ft.  by  S  ft.  by  4  ft.,  and  tliere  arc 
2  miles  of  duct  work. — From  Deputy  Con- 
sul General  Carl  R.  Loop,  London. 


Health    Officer    of    Columbus    Urges 
Better  Ventilation 

That  many  public  meeting  places, 
stores,  factories,  moving-picture  theaters 
and  street  cars  of  Columbus,  Ohio,  are 
in  need  of  better  ventilation  is  the  belief 
of  Health  OHicer  J.  W.  Clemmer,  who 
recently  submitted  his  annual  report  to 
the  mayor  and  council  of  that  citv. 

"The  campaign  against  tuberculosis 
should  be  aided  by  the  adoption  of  regu- 
lations requiring  ventilation  of  all  places 
open  to  the  public,"  says   Dr.   Clemmer. 

One  of  the  chief  features  of  the  report 
is  a  warning  against  the  use  of  gas 
stoves  that  are  not  ventilated.  Dr.  Clem- 
mer declares  outlet  rtues  are  as  necessary 
on  gas  stoves  and  grates  as  they  are  on 
furnaces. 

"If  upon  entering  the  living  room  or 
office  from  the  open  air  there  is  detected 
a  stuffy,  oppressive  atmosphere,  suspect 
slow  poisoning  of  the  inmates  in  the 
presence  of  the  unventilated  stove,"  says 
the  report.  Many  a  funeral,  it  is  de- 
clared, comes  from  the  home  heated  with 
unventilated   gas   or   oil   stoves. 

"The  essential  function  of  the  blood 
to  carry  o.xygen  from  the  air  to  all  parts 
of  the  body  to  sustain  life  is  diminished 
for  the  reason  that  there  is  formed  a 
combination  between  no.xious  gas  and  the 
hemoglobin  of  the  blood.  The  oxygen- 
carrying  properties  of  the  blood  cells  are 
thus  destroyed  in  proportion  to  the 
amount  of  poisonous  air  inhaled.  The 
victim  of  the  unventilated  gas  stove  may 
suffer  from  a  dullworkin,g  brain  and  head- 
ache, or  death  may  ensue,  depending 
upon  how  long  and  how  much  he 
breathes  the  poisoned  air." 


Some    Essentials    of    Hospital    Heating 
and   Ventilation 

In  the  case  of  hospital  heating  and 
ventilation  where  the  wards  are  heated 
entirely  by  indirect  heat  the  quantity  of 
air  supplied  should,  in  any  case,  be  so 
great  that  the  temperature  thereof  need 
not  exceed  120°  F.  at  any  time. 

A  general  rule  for  air  suooly  and  ex- 


haust is  to  supply  air  to  all  rooms  into 
which  patients  may  enter,  and  also  to  the 
corridors,  and  to  exhaust  the  vitiated  air 
from  all  such  rooms,  and  from  any  other 
rooms  which,  because  of  their  special 
use,  would  make  ventilation  desirable. 

Humidification  has  been  referred  to  as 
one  of  the  essentials  of  good  ventilation. 
Relative  humidity  and  temperature  are 
most  intimately  associated.  It  is  true 
that  a  temperature  of  60°  or  65°  F.  with  a 
relative  humidity  of  50%  or  60%  is  more 
comfortable  and  healthful  than  a  tem- 
perature of  7o7o  or  7S%  with  a  relative 
humidity  of  20%,  the  latter  condition  be- 
ing frequently  observed  in  our  homes, 
schools  and  hospitals  during  the  winter. 

It  is  not  true,  however,  that  the  tem- 
perature may  be  lowered  and  the  humid- 
ity raised  with  a  resulting  sa/ing  in  fuel, 
for  it  takes  vastly  more  fuel  to  evap- 
orate into  the  air  the  amount  of  water 
required  to  raise  the  humidity  than  is 
saved  in  the  5%,  or  even  10%,  less  to 
which  the  air  is  heated.  In  determining 
the  capacity  of  the  boiler  and  in  consid- 
ering the  fuel  consumption,  allowance 
must  be  made  for  humidification. 

The  subject  of  direct  versus  indirect 
heat  for  hospitals  is  much  discussed.  The 
direct  radiators  have  the  advantage  of 
making  possible  the  quicker  and  less  ex- 
pensive warming  up  of  the  rooms  upon 
the  closing  of  the  windows  and  of  giving 
the  patients  a  place  to  warm  feet  or 
hands  at  such  times,  the  absence  of  which 
in  rooms  without  direct  radiators  is  often 
criticized    by   doctors. 

The  amount  of  direct  radiation  used  in 
rooms  occupied  by  patients  may  well  be 
limited  to  an  amount  sufficient  to  coun- 
terbalance the  heat  losses  through  wall 
and  glass  areas.  It  should  not  be  used 
in  operating  and  similar  rooms. 

Some  consideration  is  being  given  by 
the  medical  fraternity  to  the  subject  of 
artificial  cooling  of  hospital  wards.  In 
view  of  the  results  of  recent  investiga- 
tions as  to  the  effect  of  excessive  tem- 
perature and  humidity  it  is  reasonable 
to  expect  that  much  good  may  be  accom- 
plished in  severe  cases  by  lessening  the 
temperature  and  humidity  within  the 
wards  in  hot  w'eather.  There  is  little 
available  data,  however,  as  to  the  clin- 
ical value  of  such  an  arrangement.  A 
combination  of  a  mechanical  refrigerat- 
ing system  with  an  indirect  heating  and 
ventilating  sj-stem  for  cooling  purposes 
is  quite  possible. 

Recapitulating,  the  essential  features  of 
a  hospital  ventilating  system  may  be 
said  to  be: 

Ample  natural  or  window  ventilation. 

Supplementary  thereto  an  ample  sup- 
ply of  fresh  air  at  a  low  temperature  to 
all  rooms  used  by  patients. 

System  of  exhausting  the  vitiated  air 
from  all   such  rooms. 

Special  exhaust  fan  systems  for  toilets, 
baths^  slop  sink  and  mop  closets,  etc. 
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Separate  cxliaust  fan  systems  for  laun- 
dry, kitchen,  machinery  rooms,  etc. 

The  operating  rooms  may  well  be  sep- 
arately   treated. 

Air  intake  should  be  located  as  high  as 
possible. 

All  air  supplied  to  the  hospital  should 
be  freed  from  dust  by  means  of  filters, 
preferably   of   the   washer   type. 

Air  chambers  and  ducts  shouhl  be  fin- 
ished smooth,  and  so  far  as  possible  be 
subjected   to   light. 

Humidification  is  desirable,  and  even 
essential. 

Temperature  regulation  is  desirable 
and   a  source   of  economy. 

Direct  radiation,  of  a  limited  amount,  is 
regarded  as  desirable. — I).  D.  Kimball,  in 
The  American  Architect. 


Possibilities   in   the    Peat    Industry 

Tile  great  Jieat  depo>its  of  llie  Liiited 
States  seem  destined  to  remain  an 
undevelojied  resource,  at  least  for  sonic 
time  to  come,  not  througii  any  effort 
at  conservation,  but  because  of  ignorance 
of  their  practical  value.  According  to 
Charles  A.  Davis,  in  an  advance  chapter 
on  the  production  of  peat  from  "Mineral 
Resources  of  the  L'nited  States,"  for  lyio, 
which  is  issued  by  the  United  States 
Geological  Survey,  noteworthy  progress 
was  made  in  1910  in  the  production  of 
peat  fuel  in  other  countries  than  the 
United  State>,  not  only  in  the  (lu.iiitity 
actii.illy  marketed,  but  also  in  methods  of 
production  and  utilization.  In  this  coun- 
try, however,  although  it  is  generally 
known  that  there  are  large  (|uantities 
of  material  g<iod  for  fuel  in  the  jieat  bogs 
and  swamps  of  the  iiortuern  and  eastern 
parts  of  the  country,  but  little  progress 
has  been  made  in  developing  this  re- 
source on   a  Commercial   scale. 

In  commenting  on  tlic  growing  use  of 
peat  in  Kurope.  Mr.  Davis  refers  to  its 
value  as  a  gas  producer,  the  resulting 
"producer  gas"  having  a  recognized  higli 
value  for  fuel  and  power.  In  a  recently 
perfected  gas  pro<lucer.  it  has  been  found 
that  in  converting  pc.it  containing  a  good 
percentage  of  nitrogen  into  gas  a  large 
amount  of  ammonia,  greatly  valued  as  a 
fertilizer,  can  be  obtained  as  a  by- 
product. Mr.  Davis  quotes  from  a  re- 
port which  shows  that  where  gas-pro- 
ducer plants  using  peat  are  carefully 
managed,  so  great  are  the  profits  obtain- 
able that  it  is  often  possible,  while  tak- 
ing no  credit  whatever  for  the  value  of 
the  power  gas.  to  obtain  as  much  as 
100%  profit  from  sulphate  of  ammonia 
alone,  after  making  proper  allowance  for 
the  cost  of  digging  the  peat,  bringing  it 
to  the  plant,  and  for  labor,  stores,  capital, 
shares,  etc.  Indeed,  with  oeats  compara- 
tively poor  in  nitrogen,  it  is  possible  in 
many  cases  to  produce  the  gas  for  noth- 
ing, the  cost  of  power  being  then  merely 
that  of  operating  the  gas  engines,  to- 
gether with  capital  charges  on  the  same. 


Although  these  claims  may  be  some- 
what optimistic,  says  Mr.  Davis,  it  is 
clear  that  if  each  ton  of  theoretically  dry 
peat  gasified  yields  from  75,000  to  90.000 
cu.  ft.  of  producer  gas,  the  calorific  value 
of  which  is  from  125  to  135  B.  T.  U.  per 
cu.  ft.,  and  also  gives  200  lbs.  of  sul- 
phate of  ammonia  as  a  by-product,  the 
operation  of  a  plant  consuming  10  tons 
of  dry  jieat  fuel  a  day  would  produce 
I  ton  of  the  ammonia  salt.  The  price 
of  sulphate  of  ammonia  has  for  >ome 
years  remained  very  uniform  at  about 
$^>o  per  ton.  in  si)ite  of  enormously  in- 
creased production. 

This  process,  which  is  of  practical  ap- 
plicati<m  in  the  United  States,  Mr.  Davis 
believes,  should  be  investigated  carefully 
by  owners  t)f  American  i)eat  lands,  many 
of  which  are  very  rich  in  nitrogen,  some 
(jovcrnment  analyses  showing  as  high  as 
?i?i9^/r  of  combined  nitrogen.  Feat  con- 
sumption of  all  kinds  in  the  United 
.States  in  1910  amounted  to  $182,147.  The 
repf>rt  on  the  [>roduction  of  peat  in  1910 
can  be  obtaiiieil  by  applying  to  the  Di- 
rector. United  St.ites  CJenIogic.il  Survey, 
Washington,  I).  C. 


A    New   German   Book   for   Heating   En- 
gineers 

How  must  a  heating  plant  be  designed 
ill  order  to  show  the  highest  efficiency? 
—  In  the  first  place,  the  amount  of  b<uler 
heating  surface  must  be  correctly  deter- 
mined— namely,  just  laige  enough  to 
cover  the  heat  losses  of  the  building. 
To  determine  this,  it  is  necessary  to 
know  whether  the  heating  is  to  be  in- 
termittent or  continuous.  While  there  is 
no  doubt  that  some  buildings  (such  as 
oflice  buildings  and  churches)  should  be 
heated  intermittently,  it  is  an  open  ques- 
tion whether  intermittent  or  continuous 
heating  would  be  more  economical  for 
resi<lences  and  apartment  houses.  In  the 
former  case,  boiler  heating  surface 
should  be  larger  than  in  the  latter,  be- 
cause of  the  absorption  of  heat  by  walls, 
when  starting  the  plant,  until  the  trans- 
mission reaches  the  state  of  permanency. 
How  large,  then,  should  the  correspond- 
ing heat  losses  be  figured? — In  both  cases 
it  appears  necessary  to  deal  with  pipe- 
line losses.  How  high  should  these  also 
be  estimated? 

.-Ml  heat  losses  to  be  crivered  being 
known,  the  amount  of  boiler  heating  sur- 
face can  casilj-  be  found  by  dividing  these 
losses  by  the  rate  of  heat  transmission 
per  square  foot  per  hour.  Rut  how  high 
is  this  rate  under  ordinary  conditions  of 
actual  operation,  considering  unskilled 
tiring  by  the  janitor  or  by  the  so-called 
useful  man?  Evidently  it  should  vary, 
first,  with  the  several  types  of  boilers; 
secondly,  whether  these  boilers  are  made 
of  cast-iron  or  steel,  and.  in  fact,  it  does 
vary    considerably. 
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Witli  tlie  buik-r  heating  surface  cor- 
rectly determined,  the  plant  designed  and 
installed,  how  should  the  firing  be  done 
to  obtain  the  best  results  with  the  mini- 
mum amount  of  coal  consumed? 

These  questions,  as  well  as  a  number 
of  others  appertaining  to  heating  prac- 
tice, find  the  exhaustive  answers  in  the 
book  entitled  "Economy  of  Centralized 
Heating''  (Wirtschaftlichkeit  der  Zentral- 
keizuiig),  written  in  German  by  G.  de 
Grahl,  M.E.,  who  for  many  years  has 
been  consulted  as  an  expert  on  heating 
by  German  courts.  The  book  is,  there- 
fore, largely  a  statement  of  facts  and 
results  obtained  in  testing  a  larger  num- 
ber of  heating  plants  under  actual  work- 
ing conditions,  and  brings  out  many 
important  conclusions,  the  knowledge  of 
which  should  prove  of  great  value  to 
everyone    interested    in   heating. 

Not  evcrybodj'  knows,  for  instance, 
that  the  rate  of  heat  transmission  of 
boiler  heating  surface  increases  with  the 
increasing  rate  of  combustion  only  up  to 
a  certain  point,  above  which  it  drops  in 
spite  of  the  fact  that  the  rate  of  com- 
bustion may  keej)  on  increasing.  Xor  is 
everybody  aware  of  the  fact  that  the 
highest  boiler  etVicicncy  (in  the  neighbor- 
hood of  So';,  and  even  higher  for  certain 
types  of  boilers)  and.  cf)nsequently,  the 
highest  economy,  could  be  obtained  and 
kept  fairly  constant  during  the  whole 
heating  period,  provided,  of  course,  cer- 
tain conditions  are  fulfilled  as  to  the 
manner  of  firing.  One  of  these  condi- 
tions, for  in-itance,  is  a  very  low  chim- 
ney draft,  something  in  the  neighborhood 
of  li-\n.  water  column.  The  author  of 
the  book  states  that  the  highest  boiler 
efficiencies  usually  were  obtained  by  him 
at  this  rate  of  draft,  .\nothcr  interesting 
statement  of  the  author  is  that  the  con- 
tinuous heating  of  dwellings  is  more 
economical   than   the  intermittent. 

The  book,  which,  as  stated,  is  written 
in  German,  has  only  recentlj'  appeared 
and  can  be  had  at  $i..=;o  from  the  pub- 
lisher. R.  Oldenbourg,  Berlin  and  Munich, 
Germanv. 


chapter  devoted  to  central  station  heat- 
ing shows  the  increasing  interest  this 
subject  is  arousing  on  the  part  of  the 
heating  profession.  Pp.  227.  Size  6x9 
in.  (standard). 


Notes  on  Heating  and  Ventilating, 
Third  Edition,  by  I'rof.  John  R.  Allen, 
professor  of  mechanical  engineering, 
University  of  Michigan,  has  lately  been 
published  by  Domestic  Eneinering,  Chi- 
cago. In  view  of  the  addition  of  much 
new  matter,  bringing  the  total  number 
of  reading  pages  up  to  227.  the  price  of 
the  book  has  been  made  $2.50.  instead  of 
$2.00.  The  book  is  essentially  a  practical 
work  of  present-day  methods,  althouorh 
the  theory  of  the  subject  is  sufficiently 
covered.  The  author  has  the  faculty  of 
expressing  himself  clearly,  and  the  con- 
clusions he  reaches,  together  with  his 
many  useful  hints,  .gain  added  weight 
through  his  acknowledged  standing  as  an 
authority     on     the     subject.      An     entire 


Books   Received 

Transactions  for  1910  of  the  American 

Institute    of    Chemical    lingineers.      Size 

t)J/2X9'/j  in.     Pp.  407.     Published  for  the 

institute  by  D.  Van  Nostrand  Co.,  New 

I'ork.     Price  $6.00,  net. 

Domestic  Sanitation  and  Plumbing,  by 
A.  lierring-Sliaw,  Associate  Royal  Sani- 
tary Institute,  London,  a  treatise  of  the 
materials,  designs  and  methods  used  in 
sanitary  engineering  manufacture,  joint- 
ing and  fixing  of  pipes,  sani.ary  fittings, 
etc.;  removal  of  waste  matter;  water  sup- 
ply; hot  water  services;  heating,  ventila- 
tion, etc.  Size  6x9  in,  (standard).  In 
two  volumes  (Vol.  i.  318  pages),  (Vol.  2, 
.^58  pages).  Published  in  America  by 
D.  Van  Nostrand  Co.,  New  York.  Price, 
$3.00.  net. 


New  York  Chapter  Formed 

.\  New  York  Chapter  of  the  American 
Society  of  Heating  and  Ventilating  En- 
gineers was  organized  October  24  at  the 
rooms  of  the  society  in  the  Engineering 
Societies  Building,  New  York.  Twenty- 
five  signed  the  roll  at  that  time,  and  the 
membership  list  has  since  been  increased 
to  34.  Annual  dues  were  placed  at  $5.00 
for  regular  members  and  $3.00  for 
juniors.  Meetings  will  be  held  the  sec- 
ond Tuesday  in  each  month  at  the  En- 
gineering Societies  Buildirig.  Permanent 
organization  was  effected  by  the  election 
of  the  following  officers:  President, 
William  M.  Mackay;  vice-president, 
James  A.  Donnelly;  secretary,  Joseph 
Graham;  secretary-treasurer.  Arthur  Rit- 
ter;  board  of  governors,  Frank  T.  Chap- 
man, H.  T.  Gates  and  Frank  K.  Chew. 


Nominating  Committee  Appointed 

At  a  meeting  of  the  Board  of  Gov- 
ernors of  The  American  Society  of 
Heating  and  Ventilating  Engineers,  Sep- 
tember 9,  the  following  were  appointed 
a  committee  on  nominations  for  officers 
for  1912:  S.  A.  Jellett.  Philadelphia, 
chairman;  Homer  Addams.  New  York; 
N.  S.  Patterson,  Chicago;  F.  G.  McCann, 
New  York;  and  J.  M.  Stannard,  Chicago. 

The  dates  for  the  annual  meeting  of 
the  society  have  not  yet  been  decided, 
but  it  is  probable  that  they  will  be  Jan- 
uary 23,  24  and  25,  in  the  Engineering 
Societies    Building.   New   York. 
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Meeting  of  Test  Committee 

As  a  result  of  a  meetTng  of  the  soci- 
ety's test  committee,  composed  of  James 
A.  Donnelly  (chairman),  William  Mc- 
Kiever,  M.  F.  Thomas,  Frank  T.  Chap- 
man and  Nelson  S.  Thompson,  it  was  de- 
cided to  undertake  three  forms  of  tests 
on  radiators  to  determine  their  efTiciency 
with  the  removal  of  air  as  accomplished 
by  ordinary  methods  and  with  complete 
air  removal,  as  in  special  laboratory 
tests. 


Annual  Meeting  of  Illinois  Chapter 

New  officers  were  elected  at  the  annual 
meeting  of  the  Illinois  Chapter  of  ITie 
American  Society  of  Heating  and  Ven- 
tilating Engineers,  which  was  the  first 
meeting  of  the  fall  season.  The  election 
followed  a  dmner  at  Vogelsang's,  Octo- 
ber 9.  The  newly  elected  ofticcrs  are; 
President,  S.  R.  Lewis;  vice-president, 
J.  M.  Stannard;  secretary,  W.  L. 
Bronaugh;  treasurer.  August  Kehm; 
board  of  governors,  N.  L.  I'atterson,  E. 
F.  Capron  and  George  M.  Getschow.  A 
minute  expressing  the  chapter's  loss  in 
the  death  of  the  late  James  Mackay  was 
read  and  the  board  of  governors  was  in- 
structed to  incorporate  the  memorial  no- 
tice in  suitable  form  and  forward  it  to 
Mr.   Mackay's   family. 


Institution    (British)    of    Heating    and 
Ventilating  Engineers 

The  programme  for  the  autumn  meet- 
ing of  the  Institution  of  Heating  and 
Ventilating  Engineers,  which  was  held 
in  London,  October  17,  included  a  discus- 
sion of  the  paper  read  at  the  summer 
meeting  by  E.  R.  Dolby,  on  "Some 
Doubtful  Points  in  Gravity  Hot  Water 
Heating"  (published  by  extract  in  The 
Heating  and  Ventilating  Magazine  for 
August.  191 1);  also  on  the  paper  by  Os- 
wald Stott,  on  "Characteristics  of  the 
Propeller  Fan"  (published  by  extract  in 
The  Heating  and  Ventilating  Magazine 
for  September).  Two  papers  were  pre- 
sented, one  on  "Centrifugal  Fan  Test- 
ing." by  G.  L.  Copping,  and  one  on  "The 
Eflfeot  of  Water  Pressure  in  Preventing 
the  Transmission  of  Heat  Through  Sur- 
faces," by  President  O.  M.  Row. 

Two  members  of  the  .\merican  Society 
of  Heating  and  Ventilating  Engineers 
were  elected  members  of  the  Institution, 
Thomas  Morrin.  or  San  Francisco,  Cal.. 
and  Nelson  S.  Thompson,  of  Washing- 
ton, D.  C.  Another  member  of  the 
American  Society.  C.  R.  Honiball.  of 
Liverpool,  England,  was  nominated  for 
president  of  tlie  British  institution. 


Hotel,  Detroit,  Mich.,  November  8,  to 
fix  the  time  and  place  for  holding  the 
Fourth  Annual  Convention  of  the  asso- 
ciation and  to  arrange  for  programme. 
The  committee  consists  of  A.  D.  Spencer, 
Detroit,  Mich.,  the  president  of  the  asso- 
ciation; Warren  Partridge,  Springfield, 
111.,  first  vice-president;  R.  D.  DeWolf, 
Rochester,  N.  V.,  second  vice-president; 
Cadwallader  Evans,  Jr.,  Pittsburgh,  Pa., 
third  vice-president;  Geo.  W.  Wright, 
Baltimore,  Md.;  E.  J.  Keifer,  South 
Bethlehem,  Pa.;  J.  L.  Hecht,  Chicago, 
and  D.  L.  Gaskill,  Greenville,  O.,  secre- 
tary and  treasurer. 


National    District    Heating   Association 

.\  meeting  of  the  executive  committee 
of  the  National  District  Heating  Associa- 
tion was  called  to  be  held  at  the  Cadillac 


Test  of  an  Unusually  High-Pressure 
Centrifugal   Blower  Set 

A  centrifugal  blower  delivering  air  at 
over  40  in.  of  water  pressure,  or  nearly 
i!i  lbs.  per  square  inch,  is  a  new  idea  to 
those  familiar  with  centrifugal  blowers, 
which  are  seldom  operated  at  more  than 
J5  in.  of  water.  At  the  works  of  The 
Terry  Steam  Turbine  Co.  a  new  turbo- 
blower set  was  recently  tested  to  sec  if 
it  would  meet  the  guarantees.  The  tests 
of  this  new  design  were  exhaustive  and 
conducted  with  great  caie.  This  blower 
set,  which  consisted  of  a  double-inlet 
Sturtevant  multivane  centrifugal  blower 
mounted  on  the  same  cast-iron  bed  with 
.1  Terry  turbine,  and  direct-connected  by 
tlanged  couplings,  was  to  deliver  14,000 
cu.  ft.  of  air  per  minute  against  a  pres- 
sure of  40  in.  water  gauge. 

This  test  was  to  determine  the  water 
rate  of  the  turbine  and  the  closeness  of 
the  speed  regulation,  as  well  as  the  vol- 
ume and  pressure  of  air.  During  the  test, 
l)rcssure,  temperature,  and  calorimeter 
measurements  were  made  of  the  steam 
just  before  the  governor  valve,  and  the 
exhaust  pressure  was  measured  in  the 
exhaust  pipe  just  beyond  the  outlet  of 
the  turbine.  The  exh.mst  steam  was 
taken  to  a  surface  condenser  and  the 
discharge  water  from  the  hot  well  was 
weighed.  The  condenser  was  vented  at 
the  top.  so  that  it  would  not  produce 
vacuum  at  the  exhaust  of  the  turbine, 
which    was   run   non-condensing. 

To  measure  the  volume  of  air  dis- 
charged by  the  blower,  a  long  tapered 
cone,  having  a  coefficient  of  discharge  of 
0.94,  was  attached  to  the  outlet,  the  pres- 
sures being  taken  with  a  mercury  U  tube. 
The  blower  was  to  deliver  14.000  cu.  ft. 
of  air  per  minute,  but  averajL,ed  15.169 
cu.  ft.  for  nearly  an  hour.  The  steam 
required  for  the  turbine  was  not  to  ex- 
ceed 7600  lbs.  per  hour,  but  during  this 
test  steam  was  used  at  the  rate  of  6587 
lbs.  per  hour,  or  13.35%  less  than  the 
guaranteed  maximum.  The  air  pressure 
maintained  was  to  be  40  in.  of  water, 
but  for  nearly  an  hour  this  blower  aver- 
aged 47.3  in.,  or  over  l '/z  lbs.  per  square 
inch.  It  reached  a  maximum  during  a 
portion  of  the  test  of  51.7  in.     Consider- 
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HIGH   PRESSURE  CENTRIFUGAL    BLOWER 
SET  AS  ARRANGED  FOR  TESTING 


Sleam 

Steam 

Total 

Speed 

Velocity 

Velocity 

Velocity 

Horse- 

Pressure 

Pressure 

Water 

in 

Pressure 

at  Cone 

of   Air 

Power 

at 

at 

Rate 

R.P.M. 

Red  uced 

Outlet. 

Deliv'y, 

for 

Time 

Throttle. 

Nozzle 

Correct- 

to inches 

Feet  per 

Cubic 

Deliver- 

Pounds, 

Inlets, 

ed  to 

Water 

Minute 

Feet  per 

ing  Air, 

Gauge 

Pounds, 
Gauge 

Saturat- 
ed Steam 

Minute 

Actual 

2:10 

140 

103 

2480 

2:13 

6200 

2:15 

131 

103 

2470 

47.6 

27000 

15220 

114.1 

2:16 

6560 

2:19 

7000 

2.20 

145 

105 

2480 

48.95 

27350 

15400 

118.6 

2:22 

6840 

2:25 

145 

105 

6800 

2480 

47.6 

27000 

15220 

114.1 

2:28 

6780 

2:30 

135 

102 

2440 

46.2 

26600 

15000 

109.1 

2:31 

6525 

2:34 

6475 

2:35 

150 

106 

2480 

51.7 

28100 

15850 

129. 

2:37 

7340 

2:40 

148 

101 

6600 

2450 

46.2 

26600 

15000 

109.1 

2:43 

6365 

2:45 

128 

100 

2445 

46.2 

26600 

15000 

109.1 

2:46 

6280 

2:49 

6520 

2:50 

153 

102 

2450 

46.2 

26600 

15000 

109.1 

2:52 

6530 

2:53 

150 

101 

6610 

2460 

46.2 

26600 

15000 

109.1 

■     2:58 

6310 

3:00 

150 

100 

2460 

46.2 

26600 

15000 

109.1 

3:01 

6240 

Average 

145 

102.5 

6587 

2463 

47.3 

26900 

15169 

112.6 
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ing  the  excess  in  both  volume  of  air  and 
the  pressure  at  which  it  was  discharged, 
the  blower  set  delivered  sj.sSc  more 
work  than   was   called   for. 

Reducing  the  guaranteed  conditions  to 
steam  consumption  per  horse  power  for 
delivering  air,  gave  a  result  of  58.5  lbs. 
as  ai^ainst  the  guarantee  of  86.13  lbs. 
The  accompanjing  tabic  gives  more  in 
detail  the  important  readings  made  dur- 
ing this  test. 

A  separate  test  to  determine  the  speed 
gave  the  following  results:  The  turbine 
was  operated  at  2490  R.  P.  M.  without 
load;  with  full  load  thrown  on  momen- 
tarily the  speed  was  2400  revolutions,  and 
with  the  full  load  soon  settled  to  2460 
R.  P.  M.  This  shows  that  the  mo- 
mentary speed  drop  was  3.6%  and  the 
settled  drop  only  i.27c.  \\hile  the 
blower  was  running  under  full  load  at 
2460  R.  P.  M.,  the  gate  was  closed  sud- 
denly; the  speed  momentarily  jumped  to 
2575  R.  P.  M.,  or  4.7/t.  but  it  quickly 
settled  to  2490  K,  P.  M.,  or  an  increase 
of   1.22%  over  that  at   full  load. 

The  suitableness  of  the  steam  turbine 
of  this  type  for  the  direct-connected 
driving  of  high  pressure  blowers  was 
made  evident  from  these  results.  The 
high  pressure  and  closeness  of  speed 
regulation  were  made  possible  by  having 
the  governor  mounted  directly  on  the 
turbine  shaft.  In  this  way  onlv,  it  is 
said,  can  possible  failure  of  intermediate 
gear  be  eliminated.  The  direct-con- 
nected governor,  running  at  turbine 
speed,  was  shown  by  the  tests  to  be  very 
powerful   and   highly   sensitive. 


A   New  Line  of   Back   Pressure  and  At- 
mospheric Relief  Valves 

Apropos  of  an  article  on  another  page 
of  this  issue  on  the  operation  of  back 
pressure  and  atmospheric  relief  valves, 
a  remedy  for  the  various  troubles  experi- 
enced has  been  found  in  the  use  of  a 
miiltij)licity  of  disks,  instead  of  one  disk. 
The  development  of  this  idea  is  shown 
in  the  accompanying  illustrations.  Here- 
tofore such  a  construction  has  presented 
insurmountable  difficulties  to  designers 
of  such  valves,  probably  because  the 
means  ordinarily  employed  for  holding 
the  disks  of  back-pressure  valves  to  their 
seats  are  not  suitable  where  there  are  a 
number  of  small  disks  instead  of  one 
large  disk — that  is.  it  would  be  difficult 
to  load  a  large  number  of  separate  disks 
independently  by  means  of  weights  with- 
out greatly  complicating  the  apparatus, 
and  if  springs  were  to  be  used,  means 
were  not  available  for  adjusting  the  sev- 
eral snrings  accurately  and  simultane- 
ously for  different  back  pressures. 

The  valve  shown  herewith  may  be  de- 
scribed briefly  as  consisting  of  .t  valve 
deck  upon  which  are  placed  a  multitude 
of  small  valve  disks,  each  individual  small 
disk   having  a   spring  to   hold  it   closed, 


a  water  cushion  or  ds^ii  pot  to  arrest  its 
motion  and  prevent  damage  to  the  disk 
and  its  seat,  and  a  stem  by  means  of 
which  it  may  be  lifted  free  of  the  seat 
when  desired.  The  tension  of  the  spring 
is  determined  by  the  position  of  a  pres- 
sure plate,  adjustable  by  means  of  a  ver- 
tical screw,  which  may  be  turned  one 
way  or  the  other  by  means  of  bevel  gears 
connecting  with  a  horizontal  shaft  which 
extends  to  the  exterior  of  the  valve  cas- 
ing, and  is  fitted  with  a  hand  wheel, 
chain  wheel  or  gear  wheel,  as  circum- 
stances may  dictate.  The  valve  deck  is 
placed  between  the  flanges  of  the  bottom 
and  top  castings,  the  latter  having  two  or 
more  hand-hole  plates  or  doors  for  access 
to  tin-  v.'hc  <lcck. 


FIG.   1— COCHRANE  MULTIPORT  SAFETY 
EXHAUST  OUTLET  VALVE 


A— Casing 

B— Valve  Deck 

C — Pressure  Plate 

D— Valve 

E — Springs 

F — Valve  Stems 

G — Guide 


H-Dash  Pot 
I — Dash  Pot  Lining 
J — Spindle  for  Raising  and 
Lowering  Pressure  Plate 
K — Gears 

L — Bearings — Babbitt 
O — Nut--Babbil  orBronie 


I'rom  the  type  of  valve  disks  used, 
their  large  number,  and  tne  fact  that  they 
are  made  of  bronze,  as  are  also  the  lin- 
ings of  the  dash-pot,  it  will  be  seen  that 
the  probability  of  sticking  is  exceedingly 
remote.  Even,  however,  in  case  one  disk 
should  be  deranged,  or  for  any  other 
reason  refuse  to  leave  its  seat,  all  the 
other  disks  will  continue  in  operation,  so 
that  the  possibility  of  all  disks  of  a  valve 
becoming  inoperative  at  one  time  is  ex- 
ceedingly remote,  in  fact  almost  infini- 
tesimal. 

The  gain  in  effective  discharge  area 
throuf^h  the  use  of  the  small  disks  is  con- 
siderable.    As  an  example.  let  us  take  a 
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FIG    2— ARRAN'GKMKNT  OF  VALVE  WITH  PRESSURE  PLATE  SHOWN 
IN  THREE  DIFFERENT  POSITIONS 


lO-in.  valvf.  W  itii  a  >in^,'lc  disk,  the  area 
of  the  valve  would  be  7S.7  sq.  in.,  while 
the  periphery  uf  the  valve  or  length  of 
valve  seat  would  be  31.4  in.  If  the  area 
of  this  valve  were  distributed  amon>^  six 
small  disks,  each  would  have  au  area 
under  the  disk  of  13. 1  scj.  in.,  and  a  length 
of  valve  seat  of  12.8  in.,  and  since  there 
are  six  disks,  the  total  length  of  valve 
scat  would  be  about  77  in.,  or  over  twice 
as  much  as  in  the  case  of  the  sin^JIe  disk 
having  tiie  same  area.  It  follows  from 
this  that  the  small  valve  will  need  to  rise 
less  than  one-half  as  far  as  the  large 
valve  in  order  to  discharge  the  same 
amount  of  steam  with  the  same  back 
pressure.  As  a  matter  of  fact,  in  tiie 
valves  here  shown  the  aggregate  area  of 
the  small  disks  is  somewhat  larger  than 
the  areas  of  the  circle  corresponding  to 
the  size  of  the  valve,  in  order  to  provide 
an  unrestricted  passage  for  the  steam 
when  the  disks  arc  raised  for  exhausting 
free  to  atmosphere. 

As  the  individual  disks  are  small  and 
light,  and  have  only  a  small  lift  as  com- 
pared with  a  large  disk,  and  are  held  to 
their  seats  by  springs  instead  of  weights, 
the  total  mass  in  motion  when  the  valve 
disk  closes  is  comparatively  small,  so 
that   the   small   disks  are   not  only  quick 


to  respond,  but  strike  their  scat  with 
mucii  less  force  per  lineal  inch  than  does 
the  large  disk  held  down  by  a  weight. 
The  seating  of  the  disks  is  retarded  by 
cushions  of  water  in  the  dash-pots  be- 
neath the  disks.  It  is  found  that  there 
is  always  water  in  these  dash-pots,  due 
to  the  condensation  of  the  steam,  but 
where  dash-pots  are  inverted,  as  in  some 
types  of  valves,  they  will  contain  only 
steam  or  air,  which  is  not  as  effective  in 
arresting  the  motion  of  the  plunger  as  is 
water. 

.•\n  important  advantage  of  this  design 
of  valve  is  found  in  the  means  for  ad- 
justing the  tension  of  the  springs.  This 
may  be  done  by  raising  or  lowering  the 
pressure  nlate.  At  the  same  time,  it  is 
impossible  for  a  certain  pressure  to  be 
exceeded  without  substituting  new 
springs — that  is,  when  the  pressure  plate 
is  down  all  the  way,  the  springs  are  com- 
pressed to  the  maximum  extent. 

The  illustrations  show  both  the  ordi- 
nary back-pressure  valves,  intended  for 
exhaust  steam  heating,  drying  and  sim- 
ilar service,  and  valves  for  vacuum 
service.  The  latter  differ  chiefly  in  the 
use  of  lighter  springs,  and  in  provision 
made  for  water  sealing.  The  water  seal 
may    be    of    the    simple    overflow    type, 


PIG.  3  —  ARRANGEMENT  OF  Wl^TE    FOR 
VACUUM  SERVICE,  SHOWING  OVER- 
FLOW TYPE  OF  WATER  SEAL 


FIG  4— ARRANGEMENT  OF  VALVE  FOR 

VACUUM  SERVICE,  SHOWING  TRAP- 

CONTRO1.LED  WATER  SEAL 
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FIG.    5— TVI'KAL    INSTAl-LATld.N    t  )F    CiJCH- 
RANE  MULTll'oRT   SAFKTY  EX- 
HAUST OUTLET  VALVE 

shown  in  Fipr.  5,  the  water  entering 
throuKh  the  valvcd  connection  at  the  left, 
and  overtlowinp  at  the  riplit;  or  it  may 
be  of  the  trap-controlled  type,  shown  in 
Fig.  6,  which  is  more  economical  of  wa- 
ter, since,  when  the  water  reaches  tlie 
required  depth  on  the  plate,  the  further 
admission  of  water  is  cnt  off  by  the  tloat 
in  the  float  chamber.  In  order  to  prevent 
waste  of  water  when  the  valves  are  raised 
for  exhausting  free  to  atmosphere,  a  sys- 
tem of  levers  is  provided  which  closes  a 
valve  in  the  supply  pipe.  As  shown  in 
Figs.  5  and  6.  an  indicator  is  provided  on 
the  outside  showing  when  the  disks  are 
fullv  raised  or  closed. 

The  three  drawings  in  Figs.  2.  3  and  4 
illustrate  the  several  positions  of  the 
pressure  plate  and  valve  di.s.cs  when  the 
valve  is  set  to  the  maximum  back  pres- 
sure, when  set  with  the  valve  disks  just 
touching  the  seat,  as  when  only  a  few 
•ounces  of  back  pressure  are  required  to 
force  steam  into  heaters  or  other  appa- 
ratus, and  finally  with  the  valves  raisea 
to  the  maximum  height  to  allow  free  ex- 
h.inst  to  atmosphere.  . 


The  type  of  valve  herewith  described 
and  illustrated  is  known  as  the  Cochrane 
Multiport  Safety  Fxhaust  Outlet  Valve, 
and  is  manufactured  by  the  Harrison 
Safety  Boiler  Works,  3189  North  17th 
street.  Philadelphia,  Pa.,  to  whom  we  are 
indebted  for  the  information  and  illustra- 
tions used.  This  ct)mpany  also  controls 
patents  fully  protecting  the  several  novel 
features  involved. 


The   Rennert   Automatic   Electric   Regu- 
lating Devices 

.\utomatic  electric  appliances  for  regu- 
lating boiler  feed,  for  controlling  ven- 
tilators, pumps,  etc.,  and  for  maintaining 
even  temperatures  in  hot-water  tanks, 
are  am<mg  the  interesting  devices  that 
have  recently  been  perfected  by  Otto 
Rennert  &  Co.,  Munich,  Germany.  In 
uldition  to  the  uses  stated,  the  com- 
pany's appliances  arc  designed  to  control 
l)oiler  dampers,  mixing  valves  for  baths, 
tc,  gas  burners,  and  reducing  valves. 

Typical  uses  of  the  Rennert  devices  are 
-hown  in  the  accompanying  illustrations, 
iig.  I  shows  the  arrangement  for  regu- 
l.iting  the  temperature  in  a  hot-water 
tank.  The  valve  for  plants  with  high 
pressure  is  operated  by  an  electric-driven 
motor.  Where  low-pressure  steam  Is 
used,  the  valve  is  operated  by  magnetic 


Siasa>-=»- 


FIG.     1  —  ARRANGEMENT      OF      AUTOMATIC 

ELECTRIC  TEMPERATURE  REGULATING 

APPARATUS  FOR   WATER  TANKS 

1  —Water  Tank 

2  — Thermometer 

3 — Steam  Supply  Valve 

4 — Switch    Board,    with    Relays    Operating    Steam 

Valve 
5 — Indicator  Board 
6 — Alarm  Bell 

7 — Connection  for  Open  Circuit 
8 — Connection  for  Closed  Current 
9 — Open  Circuit  Connection   to     Operate   Indicator 

Board 
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FIG.    1— ARRANGEMENT    OF    AUTOMATIC 

1  -Boiler 

■? — Water  Gauge  Controlling  Device 

3 — Boiler  Fee<l  Vaivc 

4— Relay  Box 

S — Connection  for  Closed  Circuit 

6 — Connection  for  Open  Circuit 


ELECTRIC    BOILER    FEEDER 
7 — Water  Float 
8 — Rotary  Axis  Hand 
9-10 — Adjustable  ConUcts 
11-12— Safety  Contacts 
13 — Alarm  Signal 
14 — Glass  Case 


levers.  In  either  case,  the  general  ar- 
rangement is  the  same.  The  hot-water 
tank  is  shown  at  (i).  The  hot-water 
thermometer  (with  its  platinum  con- 
tacts) is  shown  at  (2).  The  steam  sup- 
ply valve  (3)  is  attached  to  an  electric- 
driven  motor.  The  switch-board  with  its 
relays,  by  means  of  which  the  steam 
valve  is  opened  and  closed,  is  shown  at 
(4).  These  relays  are  operated  through 
the  closed  circuit  wire  (8).  The  motor 
for  the  steam  valve  is  operated  through 
the  wire  (7).  The  indicator  board  is 
shown  at  (5)  operated  through  the  open 
circuit  wire  (9).  The  indicator  board 
has  an  electric  alarm  bell  (6)  which  rings 
in  case  of  trouble. 

Fig.  2  is  an  automatic  electric  boiler 
feeder.  The  float  (7)  inoicates  the  water 
level  in  the  boiler.  This  float  operates 
the  dial  (8),  which  may  move  either  way. 
When  the  water  level  goes  down,  the  dial 
makes  contact  at  (9),  and  when  the 
higher  water  level  is  reached  the  dial 
makes  contact  at  (10).  When  contact  is 
made  at  (9),  through  its  connection  in 
the  relay  box,  the  feed  valve  is  auto- 
matically opened.  On  the  other  hand, 
the  feed  valve  closes  when  the  dial 
makes  contact  at  (10).  The  alarm  sig- 
nal (13)  is  used  to  safeguard  the  plant 
against   any   imusual    disturbance. 

These,  as  well  as  the  company's  de- 
vices, are  the  subject  of  an  interesting 
catalogue  recently  published  by  the 
manufacturers. 


Steam  Distribution  in  Radiators  with  the 
Modulation  System 
There  has  always  been  a  great  deal  of 
doubt  as  to  the  nature  of  the  steam  dis- 
tribution in  radiators  equipped  with  a 
fractional  valve  on  the  supply  and  an 
automatic  water  and  air  relief  valve  on 


RADIATOR  3HOWIXG   SPACE   OCCUPIED    BY 

STEAM   WHEN   VALVE    INDICATOR   IS 

AT   FIRST  OPENING 

the  discharge.  Recent  tests  made  by 
W^arren  Webster  &  Co.,  Camden,  N.  J, 
show  that  when  the  features  of  the 
Modulation  system  are  used  there  is  a 
well-defined  portion  of  the  radiator  sup- 
plied with  steam  while  the  rest  is  cool. 
In  the  Modulation  system,  on  the  sup- 
ply end  is  a  modulation  valve  capable  of 
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being  opened  in  proportion  to  the 
amount  of  heat  needed  for  a  comfortable 
temperature,  the  index  dial  showing  the 
degree  of  opening.  On  the  return  end 
is  placed  an  automatic  water  and  air  re- 
lief valve  which,  as  its  name  implies, 
automatically  relieves  the  radiator  of 
condensed  steam  and  air,  but  prevents 
the  escape  of  steam. 

As  the  automatic  discharge  valve  is 
connected  with  a  return  open  to  the  at- 
mosphere, it  appears  that  when  the  sup- 
ply of  steam  is  reduced  the  air  backs 
up  into  the  radiator,  and.  being  heavier 
than  the  steam,  occupies  the  lower  por- 
tion of  the  radiator,  reducing  the  tem- 
perature below  that  of  the  upper  part. 
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OUT  OF  THE   V^AY  RADIATORS   | 


.  i.v  i^  .,  .. i.  V  . ,  .   .1,.  i.  .  ,,ii..    ii-mand  fui  i.im.il  .r^  i      -     -     ■  floor  on  wall 

or  ceiliriK,  placed  in  skylights,  and  still  be  iiractii-al.  • 

No  radiator  made  adapts  itself  better  to  spacc-savi:.^  ..,.. ., ;     .  ■   ATHEN'I.^N' 

WALL  PATTERN  of  United  States  Radiators.  Used  m  tactor>'  bJildinRs  where  spate  is 
most  valuable,  in  churches  and  schools,  under  windows  to  stop  cold  air  currents,  in  assem- 
bly halls,  stores.  Raraiies  and  all  buildings  where  radiation  should  be  ofl  the  floor. 

The  ATHENIAN  WALL  PATTERN  is  a  most  efficient  wall  radiator  Made  in  three 
sizes,  connected  with  extra  heavy  right  and  left  hand  inside  nipples.  Has  cross-bar  cir 
culation  which  increases  its  hiatinR  value,  giving  more  efficiency  than  can  be  had  in  an\ 
other  pattern  of  wall  radiator. 

Assembled  in  all  shapes  at  the  factor>-  which  saves  labor  cost  on  the  job  and  thev  can 
easily  be  used  in  odd  comers  and  out  of  the  way  places  where  regular  radiation  would  be 
impossible. 

It  seems  to  us  that  you  must  be  interested  in  this'modem  space-sa%-ing  radiator,  and 
we  have  prepared  for  your  benefit  a  booklet  that  illustrnf-s  and  describes  in  full  the  sre 
cial  advantages  of  this  OUT  OF  THE  WAY  RADIATOR      If*  free  — WHte  for  it  to-day 

United  States  H.iDLVioR  (^poitiTioN 

GENERAL   OFFICES.  DETROIT.  MICH. 

BRAXCHKS   IN   PRINCIPAL  CITIKS 
Maker*  of  tiiore  otylcK  of  radintion  than  any  other  individual    manufaclurcr 
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Coming    Events 

Second  Tuesday  in  Each  Month. — 
Meeting  of  tlie  Xew  York  Chapter,  Amer- 
ican Society  of  Heating  and  Ventilating 
Engineers,  Engineering  Societies  Huild- 
ing.  J9  West  3Qtli  street.  New  York. 

December  5-8,  191 1. — Annual  meeting 
of  tlie  \nieric;in  Society  of  Mechanical 
Engineers,  New  York.  Headquarters  at 
the   Engineering  Societies   Building. 

January  23-25,  1912. — Probable  date  of 
Annual  Meeting  of  American  Society  of 
Heating  and  N'entilating  ICngineers. 
Headquarters  at  the  Engineering  Socie- 
ties Huilding. 


Miscellaneous  Notes 
Des  Moines,  la. — Tiie  Dcs  .Moines 
Central  Heating  i\:  Power  Co.,  organized 
in  i8«)i,  and  granted  a  franchise  by  the 
city  during  that  year  to  lay  mains  in  the 
streets  of  Des  Moines,  will  rebuild  its 
plant,  lay  new  mains  and  again  open  for 
business,  according  to  a  communication 
filed  by  W.  H.  Schott,  president  of  the 
new  company,  with  the  city  clerk.  The 
territory  bounded  on  the  east  bv  the  Des 
Moines  river,  on  the  west  by  Tenth 
street,  on  the  north  by  Chestnut  street 
and  on  the  south  by  Market  street,  will 
be  served.  Oronda  H.  Davison,  vice- 
president-  of  the  Standard  Life  Insur- 
ance Company,  is  understood  to  be  one 
of  the  principal  stockholders  in  the  new 
enterprise. 

Peoria,  111. — Suit  has  been  brought  by 
Albert  G.  Sherer.  of  Chicago,  against  F. 
Meyer,  Brother  &  Co.,  Peoria,  111.,  manu- 
facturers of  heating  apparatus,  on  the 
ground  that  certain  parts  of  the  com- 
pany's heating  apparatus  and  the  fittings 
thereof    were    claimed    to    be    patented 


when  ni  reality  they  were  not  ccjvcrcd  by 
patents.  The  penalty  for  the  violation  of 
the  statute  covering  this  point  is  $100 
for  each  offense.  There  are  41 17  counts 
in  the  present  charge,  tilling  3000  sheets 
of  typewritten  manuscript.  Conviction 
on  all  counts  would  mean  a  total  tine  of 
$41,170,  of  which  the  plaintiff  would  get 
one-half. 

Louisville,  Ky. — .\n  ordinance  has  been 
introduced  before  the  general  council  of 
the  city  at  the  instance  of  the  Kentucky 
Electric  Company,  under  which  a  fran- 
chise for  the  manufacture  and  sale  of 
steam  heat  in  the  central  districts  of  the 
city  is  provided  for.  The  proposed  ordi- 
nance states,  among  other  things,  that 
the  smoke  emitted  from  the  stacks  in  the 
congested  districts  is  a  menace  to  health, 
as  well  as  the  cause  of  much  dirt,  and 
suggests  a  central  plant  for  the  manu- 
facture of  steam  as  a  means  of  doing 
away  with  these  conditions.  The  streets 
that  would  be  covered  by  the  heating 
system  are  Third,  from  Washington  to 
Market;  Fourth,  from  Main  to  Walnut; 
I-ifth,  from  Main  to  Jefferson;  Center, 
from  Jefferson  to  Green;  Washington, 
from  First  to  Third;  Main,  from  Third 
to  Seventh:  Market,  from  Fourth  to 
Fifth:  Jefferson,  from  Second  to  Fourtli 
and  from  I-'ifth  to  Sixth;  Green,  from 
Third  to  Fourth;  and  Walnut,  from  Third 
to  Fifth.  The  plant  is  expected  to  cost 
$450,000.  Where  steam  heat  is  sold  on 
a  flat  rate,  the  rate  is  to  be  35c.  per 
square  foot.  The  meter  rates  are  to 
run  from  90c  per  1000  lbs.  for  amounts 
under  5000  lbs.  per  month  for  each  100 
sq.  ft.  of  required  radiation,  to  4Sc.  for 
amount^  over  5000  lbs.  per  month. 

Anderson,  Ind. — The  city  council  has 
granted  a  steam   heating  plant  franchise 
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ARMSTROriG     MALLEABLE    IRON 
HINGED    VISES. 

No.  0  Holds  Pipe  H  to  2  K  in.  11  lbs.  eacli 
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No.  2       "        "      J4  "  4M   "  30    " 
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Crucible  Steel  Jaws,  All  Parts  Interchangeable 

Catalog  mailed  on  request 

MANUFACTURED  BY 

THE  ARMSTRONG  M'F'G  CO. 

321    Knowlton  St. 

NEW  YORK  BRIDGEPORT,  CONN.      Chicago 
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for  a  period  of  2^  years  to  Otis  P.  Crim, 
of  Indianapolis.  The  Anderson  Trust 
Company,  in  control  of  the  plant  of  the 
defunct  Home  Heating  Company,  had  ap- 
plied for  the  franchise,  and  it  was  agreed 
to  grant  it  to  the  Anderson  Trust  Com- 
pany until  the  trust  company  was  ad- 
vised by  the  auditor  of  the  State  that  a 
trust  company  could  not  accept  a  public 
franchise.  The  trust  company  proposed, 
however,  to  assign  the  franchise  to  Mr. 
Crim,  who  has  bought  the  plant  of  the 
Home  Heating  Company,  which  went 
into  receivership  some  time  ago,  and  ar- 
ranged to  operate  the  same  beginning  in 
October,  and  promises  to  rebuild  the 
plant  ne.xt  year.  Mr.  Crim's  company 
will  charge  by  meter  rate  at  65c  for  the 
first  100,000  lbs.  condensation,  the  prices 
ranging  downward  from  that  point  to 
45c  for  300,000  lbs.  or  more. 

Baltimore,  Md. — Judge  John  C.  Rose, 
in  tlic  United  States  Circuit  Court,  ren- 
dered a  decisirm  October  13  in  favor  of 
the  Government  in  its  dissolution  suit 
against  the  Standard  Sanitary  ^Hg.  Co. 
and  others  forming  the  so-called  "bath- 
tub trust."  Judge  Pritchard  concurred  in 
the  decision,  while  Judge  GofF  dissented. 
This  case  is  separate  from  the  criminal 
action  against  the  alleged  trust  being 
tried  in  Detroit  against  the  same  de- 
fendants. 

Plumbing  and  Heating  Magazine  is  the 
title  I't  a  new  trade  journal  published 
by  a  number  of  Philadelphia  jobbers  of 
heating  and  plumbing  supplies.  The  new 
periodical,  it  is  stated,  is  not  intended  to 
compete  with  any  of  the  established  trade 
journals,  being  intended  to  foster  the  in- 


terests of  the  jobbers  in  the  territory 
covered  by  the  journal,  and  to  bring 
about  a  better  understanding  between 
jobbers,  manufacturers  and  plumbers. 
The  journal  is  issued  bv  the  Commerce 
Publishing  Co.,  505  Arch  street,  Phila- 
delphia, and  its  editorial  committee  con- 
sists of  J.  Harvey  Borton,  of  Haines, 
Jones  &  Cadbury  Co.;  E.  S.  Thompson, 
of  the  Haynes-Thompson  Co.;  Walter 
Walls,  of  Walls.  Owen  &  Stambach  Co. 
The  publication  committee  consists  of 
F.  W.  Dows,  of  the  Keystone  Supply  & 
Mfg.  Co.;  F.  H.  Shuster.  of  the  Shuster 
Plumbing  Supply  Co.;  and  John  F.  Fleck, 
of  Fleck  IJros.  Co.  The  advertising  com- 
mittee consists  of  John  G.  Fleck;  William 
Froelich,  of  Froclich  Bros;  and  C.  J. 
Rainear,  of  C.  J.   Rainoar  &   Co. 

Eastern     Supply     Association,     at     its 

<|uarterly  nuetiug,  in  New  ^  ork,  Octo- 
ber ir,  elected  the  following  officers  for 
the  ensuing  year:  President,  P.  M. 
Heecher,  Pierce,  Butler  &  Pierce  Mfg. 
Co.,  Syracuse,  N.  Y.;  first  vice-president, 
John  .\.  Murray,  John  A.  Murray  &  Co., 
New  York;  second  vice-president.  F.  H. 
Locke.  Locke,  Stevens  &  Co..  Boston; 
secretary,  Frank  S.  Hanlcy,  New  York; 
treasurer,  Martin  Behrer,  Behrer  &  Co., 
New  York.  .\n  interesting  talk  on 
"Credits"  was  given  by  Daniel  L.  Han- 
som, of  Petersham,  Mass. 

Arthur  D.  Little.  Boston,  chemist  and 
engineer,  has  been  elected  director  in  the 
Standard  Alcohol  Co.,  New  York.  This 
concern  has  been  organized  with  a  cap- 
ital stock  of  $12,500,000  to  manufacture 
etini  alcohol  from  waste  wood. 


KEEPS 
JOINTS 

TIGHT   JOSEPH  DIXON  CRUCIBLE  COMPANY        Jersey  City,  N.  J. 


1  hat's   wliat    Di.xon's    Pipe     |{)int    CoinpouiKl 

does  and   vet  permits  easy   disconnection 

whenever  this   is   desired. 


McDaniel   Improved  Steam  Trap 

WILL   DO  THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacturing  Steam  Traps  and 
know  there  is  no  better  trap  made.     May  we  send  you  one  for  trial? 

Watson  8a.  McDaniel  Co. 

160  North  7lh  Street         -         PHILADELPHIA.  PA. 

Sctui  for  CaUicgue 
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Manufacturers'  Notes 

Crane  Valve  Co.,  Bridgeport,  Conn.,  is 
building  a  new  pattern  storage  building. 
The  construction  will  be  of  brick,  with 
steel  trusses  and  cement  tile  roof.  The 
buildine  will  occupy  a  site  Zhi  ^t,  by  50 
ft.,  and  will  be  one  story  high,  with  the 
trusses  of  sufficient  strength  to  carry 
monorail  travelers  for  handling  heavy 
patterns.  The  building  was  designed  by 
the  Hopper-Falkenau  Engineering  Co., 
New  York. 

Spencer  Heater  Co.,  Scranton,  Pa.,  is 
building  a  (ine-stor}-  addition  to  its  plant. 
The  new  building  will  be  40  ft.  by  87  ft., 
of  brick  and  wood  construction. 

American     District     Steam.    Co.     an- 

nouiici-.  tile  removal  ot  it^  general  of- 
fices from  Lockport.  X.  Y.,  to  its  new 
works  at  North  Tonawanda,  N.  Y.  The 
company  is  sending  out  a  handsomely 
engraved  notice  of  the  change,  together 
with  a  cordial  invitation  to  the  trade  to 
visit  its  new  plant  at  North  Tonawanda. 

Ilg  Electric  Ventilating  Co..  Chicago, 
111.,  li.is  c-tablislieil  .1  New  \'ork  branch 
at  13  Park  Row.  in  charge  of  George 
Brcidert.  an  experienced  expert  on  fan 
work.  The  branch  office  will  carry  a  full 
line  of  the  company's  fans  and  blowers 
and  will  be  e(iuipped  to  make  prompt 
deliveries. 


Garden  City  Fan  Co.,  Chicago,  111.,  has 
made  arrangements  with  the  L.  J.  Wing 
Mfg.  Co.,  90  West  street.  New  York,  to 
act  as  its  eastern  representatives.  The 
company  has  also  opened  an  office  in 
P.irmingham,  Ala.,  in  the  Woodward 
lUiilding. 

Carrier  Air  Conditioning  Co.  of  Amer- 
ica, Uuffalu,  X.  v.,  reports  tiiat  the 
boards  of  education  throughout  the  coun- 
try are  gradually  realizing  the  possibili- 
ties of  obtaining  pure  air  for  school 
children  by  mechanical  means.  Some  of 
the  more  recent  installations  of  the  Car- 
rier air  washing  apparatus  made  by  the 
company  are  School  Xo.  20,  Rochester, 
X.  Y.;  the  Fairbanks,  Rose  and  Bennett 
Schools,  Detroit,  Mich.;  Girls'  High 
School.  Louisville,  Ky.;  Lewis  and  Clarke 
High  School,  Spokane,  Wasii.;  North- 
west Grammar  School,  Philadelphia,  Pa., 
and  the  Ohio  Mechanics'  Institute,  Cin- 
cinnati, O.  Canada  is  not  far  behind  in 
these  installations,  and  the  same  com- 
pany reports  the  following  installations, 
embracing  territorj'  from  coast  to  coast: 
Brooklyn  Sciiool,  Winnipeg,  Man.;  two 
school  buildings  in  Saskatoon,  Saskatche- 
wan; George  Jay  School,  Victoria,  B.  C; 
Student  Union  Building,  and  the  Engi- 
neering Building,  McGill  University, 
Montreal,  and  five  public  schools  in 
Montreal. 


Jenkins  Bros.  Check  Valves 

are  made  from  Standard  and  Extra  Heavy  pat- 
tern, both  brass  and  iron  body,  in  several  differ- 
ent styles — horizontal,  angle,  vertical,  swing. 
All  are  fitted  with  the  Jenkins  Disc,  thus  assuring 
a  tight  seat.  And  as  the  Jenkins  Disc  takes 
practally  all  the  wear,  the  seat  is  .seldom  injured, 
and  valves  give  long  and  satisfactory  service 
without  requiring  attention  or  repair. 

CATALOGUE  MAILED  ON  REQUEST 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicado 


High  Grade  Expansion  Joints 

We  manufacture  expansion 
joints  for  inside,  outside  and 
underground  work.  In  all  sizes 
from  1  to  30".  Our  experience 
covers  a  period  of  over  thirty 
years.  Let  us  figure  on  your 
reqviirements . 

Write  for  Bulletin  104 

American  District  Steam  Co. 

North  Tonawanda,  N.  Y.  Chicago,  III. 
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Trade  Literarure 

Capitol  Automatic  Expansion  Tanks, 
made  by  the  United  States  K:i<liator  Cor- 
poration, Detroit,  Mich.,  are  called  to  the 
attention  of  the  trade  in  new  circular 
matter,  emphasizing  among  their  advan- 
tages that  they  always  keep  the  system 
full  of  water,  require  no  attention  on  the 
part  of  the  owner,  are  sightly  in  appear- 
ance, prevent  freezing  in  exposed  loca- 
tions, and  require  neither  gauge  glass  nor 
altitude  gauge.  The  tanks  are  made  of 
hardwoocl,  lined  with  copper  and  fur- 
nished with  cast-brass  trimmings. 

Graphite,  for  October,  191 1,  the  month- 
ly publication  issued  by  the  Joseph  Dixon 
Crucible  Co.,  Jersey  Cit>,  N.  J.,  contains, 
among  other  things,  a  page  of  photo- 
graphs of  the  company's  Boston  sales 
force,  H.  A.  Neallcy,  manager.  One  of 
the  salesmen  in  the  Boston  office.  A.  K. 
Ingraham,  holds  the  unique  position  of 
being  one  of  the  oldest  salesmen  in  the 
country.  An  interesting  article  on  "Pu- 
rity of  Graphite"  takes  up  the  matter  of 
the  carbon  percentage  of  Dixon's  various 
grades  of  graphite.  To  the  question, 
"What  is  the  difference  between  graphite 
and  carbon?"  the  only  answer,  it  states, 
seems  to  be  that  "graphite  is  soft  and 
unctuous,  while  carbon  is  hard  and  has 
no  unctuous  feeling."  The  article  goes 
on  to  explain  why  it  is  difl'icult  to  make 


a  satisfactory  reply  as  to  the  carbon  per- 
centages of  graphite. 

Radiation  for  September,  191 1,  pub- 
lished by  the  United  States  Radiator 
Corporation.  Detroit.  Mich.,  continues 
the  interesting  serials  which  began  in  the 
August  issue  on  "Heating  Buildings  with 
Steam,"  by  Roufis  St.  John,  the  present 
installment  taking  up  continu<ius  steam 
and  return  mains,  divided  circuit  mains 
and  down-feed  or  .  drop-riser  systems; 
also  "The  Story  of  the  Match,"  by 
George  K.  Walsh,  and  "I'uel  and  Draft," 
by  James  J.  Cosgrove,  continuing  his 
discussion  of  the  classification  of  coals. 
Other  notable  articles  in  this  issue  are 
"The  l-'skimos  of  the  South."  by  Charles 
Wellington  Furlong:  "Some  Recent  In- 
stallations in  Lyons,  France;  and  "How 
Coke   Is   Ma«lc,"   by   I"..    I.    Farrington. 

J-M  Packing  Expert  for  Ceptcmber, 
Kjii.  tile  interesting  house  organ  of  the 
Cleveland,  Ohio,  oflice  of  the  H.  W. 
JohnsManvilie  C<>..  is  m.ide  a  special  fall 
covering  number  and  is  enlarged  to  in- 
clude descriptions  of  the  cf>mpany's  line 
of  coverings  for  the  factory,  the  home, 
and  for  other  uses.  The  illustrations 
show  a  battery  of  heaters  and  |)ines  nrop- 
erly  covered  with  J-M  asbcstocel  blocks 
and  cement  for  the  heater  and  J-M  as- 
bestocel  sectional  covering  for  the  pipes; 
also     the    niiiiii<-ii>al     garb.ige      reduction 


THE    VALVE     THAT    WORKS 


89  Mowell  Automatic 
Relief  Valves  arc  in- 
stalled in  the  Doherty 
Silk  Mill,  in  Paterson, 
one  of  the  most  up-to- 
date  plants  in  the  country 
and  THE  SYSTEM 
WORKS  PERFECTLY 


Send  for  descriptive  matter,  telling  how  the  Mowell 
Automatic  Relief  Valve  is  suited  to  Exhaust  and  Low 
Pressure  Steam  Heating,  how  it  expels  all  air  and 
water  from  the  radiator  and  how  easy  it  is  to  keep 
clean. 


Augustus   Mowell 

249  Ciraham  Avenue.  PATERSON.  N.  J. 
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plant  in  Columbus,  O.,  and  the  boiler  and 
engine  rooms  of  Corrigan,  McKinney  & 
Company's  furnace  in  Cleveland,  O. 

J-M  Roofing  Salesman  for  October, 
publisiied  by  the  H.  W.  Johns-Manville 
Co.,  New  York,  contains  an  illustrated 
description  of  "A  Twentieth  Century 
Garage,"  of  A.  F.  Holden,  in  Cleveland, 
O.  The  garage  was  built  on  the  ruins 
of  one  destroyed  by  fire,  and  the  views 
presented  of  the  carriage  room  show  the 
walls  and  ceiling  covered  with  J-M  as- 
bestos wood,  34  in.  thick,  and  3-in.  wide 
J-M  asbestos  wood  batten  strips  over  all 
joints.  All  windows  and  door  casings 
are  made  of  i-in.  thick  J-M  asbestos 
wood. 

Powers  System  of  Temperature  Regu- 
lation 1^  tlic  Mii)ject  <•!  a  haiulMiuK-  new 
catalogue  published  by  the  Powers  Reg- 
ulator Co..  Chicago,  III.  In  addition  to 
an  exhaustive  description  of  the  Power> 
devices,  with  new  and  well-executed 
plates,  the  catalogue  contains  typical  l.iy- 
outs  of  indirect  heating  systems,  properly 
equipped  with  the  Powers  system,  show- 
ing each  installation  in  detail.  An  addi- 
tional layout  shows  a  heating  layout  with 
humitlity  contrtd.  equipped  with  tlie 
Powers  hygrostat.  Twenty  pages  arc 
taken  up  with  views  <A  more  important 
buildings  containing  installations  of  the 
Powers  temperature  regulation  system. 
Pp.  40.     Size  7x10  in. 


Arr.erican  Rotary  Valve  Company's 
line  of  vacuum  and  compressed  air  ma- 
chinery for  cleaning,  sweeping,  scrubbing 
and  disinfecting,  is  described  in  a  new 
catalogue  issued  by  the  company,  whose 
headquarters  are  at  56-58  Dearborn 
street,  Chicago,  with  a  New  York  office 
in  the  Metropolitan  Building.  The  com- 
pany is  at  present  installing  the  vacuum 
cleaning  plant  for  the  new  post-office 
building  at  the  Pennsylvania  Railroad 
Terminal  in  New  York,  and  the  cata- 
logue shows  types  of  the  steam-driven 
vacuum  machines  used  in  this  installa- 
tion, as  well  as  many  detail  views  of  this 
and  other  types.  The  company  has  many 
important  installations  to  its  credit  in 
the  west,  as  illustrated  by  typical  views 
of  buildings  it  has  equipped.  Pp.  32.  Size 
6x9  in.    (standard). 

Hot  Blast  Heating  and  Ventilating 
Outfits  arc  exiiaustivcly  discussed  in  a 
94-page  book  bearing  the  title  "Heating 
and  Ventilating,"  in  which  the  Green 
Fuel  Economizer  Co.,  Matteawan,  N.  Y., 
has  brought  together  the  information  re- 
quired for  the  designing  and  proportion- 
ing of  hot-blast  outfits  for  heating,  ven- 
tilating, drying,  etc.  The  book  contains 
some  two  or  three  dozen  tables  of  tem- 
peratures required  in  rooms  for  various 
purposes;  heat  transmission  through 
building  materials:  heat  given  off  by  oc- 
cupants   and    by    lights;    standard    sizes 


The 

Multi vane    Fan 


1  he  most  efficient  commercial  Fan  in  the  world. 

Occupies  less  space  tnan  any  other   type  ana  can   be    built   to   run 
at  tne  nigbest  speed. 

It  IS  carefully  designed  and  rigidly   constructed. 

Our  Engineers  will  make  recommenaations 
to  meet  specirications  or  suggest  the 
best    metnod    or    installation. 

B.   F.  STURTEVANT   CO. 


Ask   for   Catalog   180  V. 


HYDE   PARK.  MASS. 

831 
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of  hot-blast  heaters ;  fric- 
tional     resistance     of     air 
washers;   relative  humidi- 
ties ;    humidities  and   tem- 
peratures   througliout    the 
United  States  ;  amounts  of 
air    required    for    ventila- 
tion;  equivalent   air   pres- 
sures, velocities  and  horse 
powers ;    total    weight    of 
air   at   various   liarometers 
and    <cini)eratures ;    pres- 
sure and  power  consumed 
in  friction ;  speed,  capacity 
and   power   of   steel    plate 
fans;       friction       of      air 
through      hot-lilast     coils, 
etc.    The  text  takes  up  not 
only  the  usual  details  re- 
lating to  the   construction 
of  fans,  heaters  and  heat- 
ing    ventilating     systems, 
but    also    the    calculation 
and    designing    of    piping 
systems,  giving  for_the  lat- 
ter   two    methods    differ- 
ing somewhat— viz..  that  u.sed  in  the  office 
of    the    Supervising    .Architect     at     Wash- 
ington,   and    that     proposed    by     Rietsclul 
and     covering     the     resistance     of     sheet- 
iron   pipes   and   of  angles,   bends,  branches, 
grills    or    registers,    etc.      There    is    also 
a    chapter    on    the    loss    of    head    of  air 
flowing     tlirniigh     orifice-     and     equivalent 


GREEN   SYSTEM   OP   HEATING  AND    VENTILATION  FOR 

THEATRE.   WITH    INDEPENDENT  SYSTEM 

FUR    STAGE 

orifices,  in  which  is  presented  a  meth- 
od of  combining  the  resistances  of  ducts 
in  parallel  and  series  connections  an- 
alagous  to  the  Ohm's  and  Kirchoff's 
law.s  for  electrical  circuits.  Another 
chapter  gives  the  result  of  an  extensive 
scries  of  tests  upon  Green's  Positiv-flo 
-toam   heating  oils,  hy   means  of  which 
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PRESSURE   REGULATORS 
FOR    STEAM    HEATING 

Foster  Classes  "0"and  "QH" 

For  Delivery  Pressure  1     \t\  Pounds 

A  very  sensitive  and  reliable  regulator  for  pur- 
poses designed.  It  is  a  high  grade  low  pressure 
regulator.  Superior  to  other  makes  in  construc- 
tion and  workmanship.  Has  no  weights  or  close 
fitting  pistons  and  is  easily  adjusted  to  pressure 
desired  between  zero  and  IS  pounds. 

Made  in  sizes  K-inch  to  12  inch.  Smaller  sizes 
2-inch  and  under,  are  fitted  with  brass  bodies; 
larger  sizes  have  iron  bodies,  composition 
mounted  and  composition  renewable  seats. 

Send  for  circulars,   giving  details  of  operation,  etc. 
Would  you  like  to  have  a  copy  of  our  neN\'  Catalogue  when  completed  ? 

Foster  Engineering  Co.,  Newark,  N.  J. 
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heaters  of  suitable  sizes  may  be  selected 
for  any  given  duty.  The  general  illustra- 
tions of  the  book  include  not  only  views 
of  buildings  equipped  with  heating  and 
ventilating  apparatus  built  by  the  Green 
Fuel  Economizer  Co.,  but  also  detailed 
plans,  elevations  and  "ghost"  views 
showing  the  actual  arrangement  of  the 
fans,  heaters,  piping,  outlets,  etc.  Copies 
of  this  book  will  be  sent  upon  requests 
to  architects,  heating  and  ventilating  en- 
gineers and  others  concerned  with  the 
purchase,  design  or  operation  of  heating 
plants. 


For  Sale 

For  sale,  patent  rights  for  the  Wizard 
Valve  Fitting,  illustrated  and  described 
in  the  October  issue  of  this  journal.  It  is 
one  of  the  most  valuable  inventions  ever 
devised  for  one-pipe  steam  heating  sys- 
tems. For  further  particulars,  address 
J.  J.  Wilson,  consulting  engineer,  917 
North  W)th  street,  Philadelphia,  Fa. 


Business  Troubles 
Neiman  Mfg.  Co.,  New  V..rk.  manu- 
facturers of  hot  water  heating  apparatus, 
has  had  two  e.xccutions  tiled  against  it  in 
favor  of  Jay  F.  .\dams,  Jr.,  for  $7378.  and 
Simeon  F.  Sullivan,  for  $431.  The  com- 
pany is   a    Delaware   corporation,   organ- 


ized in   1910.     President,  Jay  L.  Adams; 
treasurer,  Simeon  F.  Sullivan. 

Canton  Foundry  &  Heating  Co.,  Can- 
ton, O.,  has  failed  wiili  liabilities  at  $il,- 
582  and  assets  at  $130,754.  An  item  of 
$80,000,  listed  in  the  assets,  is  given  as 
the  value  of  the  patents  owned  by  the 
concern. 


New  Firms  and  Business  Changes 

Arthur  M.  Alvord,  25  West  42nd  street. 
New  York,  has  opened  a  contracting  of- 
fice  for   steam   and   hot  water  heating. 

Merchants'  Heat  and  Light  Co.,  Chi- 
cago, has  increased  its  capital  stock  from 
$500,000,  all  common,  to  $3,000,000,  of 
which  $1,000,000  is  common  and  $2,000,- 
000  preferred.  Of  the  new  stock,  $500,000 
will  he  issued  at  this  time. 

Hays  Plumbing  Co.,  Morristown.  N.  J., 
is  the  new  title  of  the  business  hereto- 
fore conducted  by  Tompkins  &  Welsh, 
of  that  place.  The  business  was  pur- 
chased by  Joseph  A.  and  William  B. 
Hays. 

D.  M.  Quay  ha.^  opened  an  office  in  the 
Williamson  lUiilding.  Cleveland,  O.,  as 
consulting  and  contracting  engineer  for 
the  mechanical  equipment  of  buildings. 

Wilson  Pipe  Covering  Co.,  Grand  Rap- 
ids, Mich.,  manufacturer  of  coverings  for 
underground  piping,  has  increased  its 
capital   stock  from  $5,000  to  $30,000. 


»u*««  ^jna  •  "o«n 
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Mueller 

Reducing   and  Regulating 

Valves 

For    Water,    Steam,  Air,    Oil,  Gas,  Etc. 

Single  Seat  Type,   13,160 

This  valve  is  for  pressure  reduction  and  regulation  in  the  following 
kinds  of  service : 

WATER — Cold  or  hot  water  in  hotels,  apartment  houses,  residences,  facflories,  drinking  fountains, 

breweries,  power  plants,  etc. 
STEAM  —  Radiators,  small  heating  systems,  small  vulcanizers,  small  bleaching  keirs,  jacketted  kettles, 

dryers,  dyeing  tanks,  deam  heating  of  trains,  forced  draft  blowers,  fan  engine  regulators 

for  boilers,  etc. 
AIR Pneumatic  tools,  oil  burners,  pneumatic    water    lifts,    ballail    tanks,    torpedo    discharge 

tubes,   etc. 

OIL Fuel  oil,  pressure  lubricating  sy^ems,  etc. 

GAS Carbonic  acid  gas  in  soda  fountciins,  breweries,  water  carbonating  and  bottling  e^ablish- 

ments,  etc.     Special  valves  for  oxygen,  acetylene,  manufactured  or  natural  gas. 
Standard  stock  valves  wnll  be  assembled  for  initial  pressures  up  to  250  pounds  and  for  such  delivery 
pressure  as  specified  from  atmosphere  to  150  pounds. 
When  writing  please  specify  initial  and  dehvery  pressure  and  service. 


H.   MUELLER    MFG.  CO. 


DECATIR,  ILL..   West  Cerro  6ordo  Street 


NEW   YORK,  254  Canal  Street 
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Hayes  Bros.,  Indianapolis,  Ind.,  heating 
and  ventilating  contracting  engineers,  are 
building  a  new  two-story  building  at 
26-28  West  Vermont  avenue,  which  they 
will  occupy  when  completed.  The  new 
building  is    150   ft.   deep, 

J.  D.  Hull,  621  Colman  Building,  Seat- 
tle, Wash.,  has  opened  an  office  in  that 
city  as  a  contracting  engineer  for  heat- 
ing and  vcntilatiii).;   plant- 


New  Incorporations 

Western  Blower  Co.,  Seattle,  Wash., 
capital  $15,000.  I'rincipal  stockholders: 
J.  K.  and  A.  O.  Miller. 

Steam  Specialties  Supply  Co.,  Seattle, 
Wa>h.,  c.ii>ital  $20,000.  i'riiicipal  stock- 
holders: A.  Boyd,  W.  L.  Collier  and  F. 
Carver. 

Moseley  Plumbing  &  Heating  Co., 
\\'ilniington,  Del.,  notice  of  whose  incor- 
poration with  a  capital  stock  of  $25,000 
was  announced  in  our  last  issue,  was  in- 
corporated by  F.  O.  Moseley,  E.  Demar- 
cst  ami  C.  Romagna,  all  of  Wilmington. 

Taylor  Heat  &  Light  Co.,  Columbian- 
na,  (J.,  capital  $.^o,fKX).  Incorporators: 
W.  A.  Chambers  and  others. 

Advance  Water  Heater  Co.,  Cliicago, 
capital  $10,000,  tt)  manufacture  water 
heaters.  Incorporators:  P.  .\.  Thomp- 
son, C.  T.  Tonii)]c  and  W.  II    Gilbert. 

Hubbard    Caloric    Pump    &    Mfg.    Co.. 


West  Toledo,  O.,  capital  $25,000,  to  man- 
ufacture and  sell  pumps  and  other  ma- 
chinery. Incorporators:  F.  B.  Hubbard, 
B.  B.  Brim,  William  B.  Duck,  F.  M. 
Landis   and   .\.    Schaefer. 

William  J.  Wright  Corporation,  Salt 
Lake  City,  L'tah,  capital  $10,000,  to  con- 
duct a  heating  and  phuul)ing  business. 
President,  William  J.  Wrigiit;  vice-presi- 
dent, secretary  and  treasurer,  I.  B. 
Wright;  additional  director.  Frederick  H. 
Wright. 

John  Richman  Plumbing  Contracting 
Co.,  llroiix.  New  \<jik,  cai)ilal  $10,000, 
to  engage  in  heating  and  plumbing.  In- 
corporators: John  Richman,  Joseph  Lip- 
koff  and   Isidor  Richman. 

Burke  Valve  Co.,  Cleveland,  O.,  cap- 
ital $;o,ooo.  Incorporators:  W.  B.  Burke, 
W.  G.  Rose.  T.  H.  Duncan.  W.  H.  West 
and   Fred  C.  Backus. 

H.  G.  Smith  Co.,  New  York,  capital 
$i_',tKX),  to  coii.liict  a  heating  an<l  ventilat- 
ing contracting  busines?..  Incori)orators: 
Howard  G.  Smitli,  12S  1-ort  Green  place, 
Brooklyn:  .-Xlfred  .\.  Driggs.  Mountain 
View,  N.  J  :  and  Richard  L.  Phillips. 

E.  S.  Bradley  Co..  Manchester.  Mass.. 
capital  $20,000,  to  take  over  the  heating 
and  plumbing  business  of  V'dward  S. 
Bradley,  of  that  place.  President  and 
treasurer,  F.  S.  Bradley;  secretary,  W.  11. 

Mlrn. 


The  Lavigne  Graduated  Packless  Valve 
LOCK  SHIELD  PATTERN 


The  Lavigne  Lock  Shield  Graduated 
Packless  Valve 


Is  particularly  well  adapted  for  certain 
classes  of  work.  Each  size  can  be  very 
accurately  adjusted  to  a  wide  range  of 
sizes  of  radiators,  and  the  adjusting  can 
be  done  by  the  heating  contractor  when 
installing  the  job  instead  of  being  done 
at  the  factory.  It  is  also  Fool  Proof, 
Our  Graduated  Valves  are  also  made  with 
lever  handle  indicator.  Send  for  our  new 
circular  fully  describing  our  various  styles 
of  packless  valves.  Samples  will  be  sent 
to  interested  parties. 

Use  Lavigne  Packless  Valves 
on    Your  Good  Jobs 


LAVIGNE  MFG.  CO.,  Detroit,  Mich, 
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Buffilo  Apparatus  for  Mill  and  Factory 

Ventilation  is 
the  better  part 
of  Heating 

^  Recognition  of  this  truth 
has  made  the  fan  system  of 
heating  and  ventilating 
compulsory  in  schools  al- 
most everywhere.  That  it 
applies  with  equal  force  to 
factories,  mills  and  shops  is 
proven  by  the  numerous  in- 
stallations of  the 

Buffalo    Fan    System 
of  Heating  and 
Ventilating 

Q  Ventilation  has  in  many  of 
these  been  considered  of  equal 
importance  to  heat  distribution 
on  account  of  its  close  and  un- 
deniable relation  to  health  and 
eflficiency  of  the  human  machine 
at  work,  rest  or  play. 

^  You  will  be  interested  in  our 
treatise  Xo.  197K.  Sent  free 
on  request. 

Buffalo  Force  Co. 


BUFFALO,    N.  Y. 


New  York 

Pittsburg 

Philadelphia 


St.  Louis 
Cincinnati 
Los  Angeles 


Chicago 

Charlotte 

Montreal 


Contracts   Awarded 

U.  S.  Plumbing  &  Heating  Co..  On- 
tario, Ore.,  heating,  ventihiting  and 
plumbing  Holy  Rosary  Hospital,  at  that 
place,  for  $6,326. 

Prox  &  Burget  Co.,  Terre  Haute,  Ind., 
heating  and  plumbing  college  and  con- 
servatory of  music  buildings  for  the 
Sisters  of  Providence,  at  St.  Marj^'s,  Ind. 
The  work  will  cost  $35,000. 

McGinness-Smith  Co.,  Pittsburgh,  Pa., 
steam  heating  and  ventilating  Mt.  Wash- 
inj,ton  School,  in  that  city,  for  $8,000; 
also  heating  New  Castle  High  School, 
for  $4,800. 

American  .Warming  and  Ventilating 
Co.,  rittsburgh,  Pa.,  heating  and  ventilat- 
ing school  building  at  Washington,  Pa.; 
also  heating  and  ventilating  new  $50,000 
high  school  at  Freedom. 

Chafer  Co.,  Cleveland,  O.,  heating  new 
Statlcr  ll.nel  in  that  city.  The  plumbing 
contract  went  to  Dewstoe  &  Braincrd, 
i<\   Cleveland. 

M.  D.  Holmes  &  Son,  Worcester, 
.Mass.,  heating  new  Meade  Street  School- 
house,  for  $7,926;  or  without  automatic 
temperature  regulation,  $7,076.  Other 
bids  were:  J.  W.  Callahan  &  Co.,  $8,513, 
$7,696;  O.  S.  Kendall  &  Son,  $8,428, 
$7,592;  Edwin  Hawes  Co.,  $8,375,  $7,497; 
A.  Rurlingame  Co.,  $8,250,  $7,372;  N.  J. 
Smith.  $8,17^,  $7..l65. 


J-M     Asbestocel 

Pipe    Covering 

is  Fireproof 

B>-ins  made  of  asbf  stos  J  M  Asbestocel  Pipe 
Covering  does  away  with  tlie  danger  of  fireirom 
overheated  pipes. 

It  is  the  most  efficient  covering  for  hot  water, 
hot  air  and  low  pressure  steam  heating  systems, 
because  it  is  built  on  the  principle  of  the  arch 
with  the  air  cells  running  around  the  pipes,  in- 
stead of  from  end  to  end,  which  construction 
confines  the  greatest  amount  of  dead  air.  Will 
pav  for  itself  in  fuel  saved  in  8M  months. 

Cannot  crack,  break  or  lose  its  insulating 
value  from  rough  handling  or  vibration. 

Write  Nearest  Branch  for  Sample 
and  Booklet 

H.W.  Johns-Manville  Co. 


Baltimore 
Boston 
Chicago 
Cleveland 
Dallas 
.Detroit 


Kansas  City 
Los  .A.nseles 
Milwaukee 
Minneapolis 
New  Orleans 
New  York 


Philadelphia 
Pittsburg 
San  Francisco 
Seattle 
St.  Louis 

(872) 
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Shields  &  Liedley,  Lansing,  Mich., 
heating  and  plumbing  the  E.  W.  Sparrow 
Hospital  Building,  at  that  place,  for 
$20,000;  also  heating  and  plumbing  new 
building  for  the  Michigan  School  for  the 
Blind  and  remodeling  its  power  plant  and 
underground    pii)ing    system,    for   $13,000. 

Oakes  Heating  &  Plumbing  Co.,  Evans 
City,  Pa.,  heating,  plumbing  and  lighting. 

Olean  Plumbing  &  Lighting  Co.. 
Olean.  X.  Y.,  n.niodcling  steam  heating 
system  in  buildings  of  the  St.  Bona- 
venture  College  and  Seminary  at  Alle- 
gany,  N.   Y.,   for  $12,000. 

Barlow  Bros.  Co.,  \\'atcrbury.  Conn., 
heating  and  phimbing  new  building  f<)r 
St.  Mary's  Hospital  at  that  place. 

Buffalo  Forge  Co.,  Buflfalo.  N.  Y.. 
forced  draft  e(iuipmcnt  for  the  Bethle- 
hem Steel  Co.,  necessary  to  take  care 
of  the  increased  size  of  its  Saucon  plant. 
The  contract  calls  for  a  200-in.  standard 
Buffalo  steel  plate  fan.  direct-connected 
to  a  10  by  20  in.  horizontal  side-crank 
Buffalo  steam  engine.  About  six  years 
ago,  when  this  plant  was  built,  six  sim- 
ilar Buffalo  outfits  were  installed  by  this 
company;  also  heating  and  ventilating 
apparatus  for  the  new  stave  and  heading 
mill  aiul  tub  factory  of  .Xrmour  &  Co., 
at  Hill  City,  Minn.,  including  l20-in. 
Buffalo  steel  plate  exhauster,  direct-con- 
nected to  a  7  by  7  in.  Buffalo  vertical 
engine.  Buffalo  heaters  and  system  of  air 
ducts  for  the  stave  and  lieading  mill,  and 
a  loo-in.  exhauster,  driven  by  a  6  by  6  in. 
direct-connected  Buffalo  engine,  for  the 
tub  mill. 

H.  B.  Smith  Co.,  Providence.  R.  L, 
heatin"-  and  ventilating  new  Riverside 
and  Rumford  grammar  schools  at  that 
went  to  Samuel  Jackson  &  Sons,  Paw- 
place,  for  $5,So.^;  the  plumbing  contract 
went  to  Samuel  Jackson  &  Sons,  Paw- 
tucket,  at  $.Vi94- 

Badger  Engineering  Co.,  Milwaukee. 
\\'is.,  hot  air  heating  system  for  the  pa- 
per mill  of  the  Grandfather  Falls  Co. 


F.  S.  Spencer,  Minneapolis,  Minn.,  heat- 
ing and  ventilating  new  Barnum  High 
School,  at  Duluth. 

McGuire  Bros.,  Rockford,  111.,  heating 
and  ventilating  P.  R.  Walker  School  at 
Rockford,  for  $10,387.  The  company  also 
has  the  plumbing  contract. 

William  H.  Conklin  Co.,  Columbus,  O., 
heating  and  plumbing  State  serum  farm 
at   Reynoldsburg,  for  $5,932. 

Barbour  Heating  and  Electric  Co., 
Birmingham,  Ala.,  heating  Ensley  High 
School  at  that  place,  for  $12,495. 

Ruhaak  &  Lackman,  Pekin,  III.,  heat- 
ing, ventilating  and  plumbing  for  the 
county  farm  buildings,  for  $7,800. 

Fred  Swinth,  Chehalis,  Wash.,  heating 
new  ho^pit.il  building  for  the  State 
Training   School   at   Chehalis,   for  $2,193. 

Piper  Bros.,  Trenton.  X.  J.,  heating  and 
I)lumbing  new  school  building  at  the 
State  Home  for  Boys  at  Jamesburg,  for 
$4,000. 

Lewis  &  Kitchen,  Kansas  City,  Mo., 
heating  Greene  County  Court  House  at 
Springllcld.  A  steam  hot  blast  system 
i<  being  installed. 

Midgeley  Bros.  Co.,  Salt  Lake  City, 
L  tall,  heating  plant  for  new  county  hos- 
pital buildings  at  that  place. 

Clark  &  Jones,  Lima,  O.,  heating  and 
ventilating  .school  building  at  Canton,  O. 

Modem  Heating  Co.,  St.  Louis,  Mo., 
heating  addition  to  police  head(iuarters 
in    St.    Louis,   for  $4,419. 

Hub     Plumbing  &  Heating  Co.,  Xew- 

buryport,    .Ma~^..   heating  and    ventilating 
Curtis  school  buildings. 

John  G.  Sutton  &  Co.,  .'>an  Francisco, 
Cal.,  boiler^  and  boijrr  .luxiliaries  fr)r  the 
City  and  County  Hospital  Buildings,  for 
$40,800;  also  heating  Bankers'  Investment 
Building  at  that  place,  for  $4,969;  the 
plumbing  contract  for  the  latter  job  went 
to  William  S.  Snook  &  Son.  at  their  bid 
of  $12,950. 


Not  a  Bird  Cage,  a  Squirrel  Cage,  a  Rat  Trap  or  a 
Skyrocket — but — 

A  Cycloida!  Fan   or  Blower 

for  all  purposes.The  only  radical  improvement  in  fans 
in  forty  years.  Takes  up  less  room,  runs  at  slower 
speed,  requires  less  power,  noiseless  in  operation. 

We  ifii.irantce  our  Cycloidals  to  equal  in  capacity  any  (an  built — We  bar  bob# — with 
from  .;0  to  2?  per  cent,  less  spee<l  and  power.  We  build  them  in  all  sizes  to  suit  all 
conditions— hundreds  of  them  in  nw— not  "as  (joo^i— V>ut  V-etter." 

GARDEN    CITY    FAN    CO. 

Patentees  .ind  Sole  .Manufacturers 

1532   McCORMICK   BUILDING  CHICAGO 

Establish- d  1879 
Eastern  Sale*  Agent,  L.  J.  Wing  Mfg.  Co..   90  Wt»t  St.,   New  York 

Send  for  Catalogs  110  and   120,    just  issued 
HirminKhnm.  .\l;i..  Office.  401  Woodwnrii  Hide 
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Announcement 


v\e   wish   to    call   attention   to   tne    establishment   of 
our   new    orancn    orrice    in 

NEW    YORK 

at 

13   PARK  ROW 

Tehpnone  :     CtortJanat   8739 

Our  office  IS  in  cnarge  of  an  experienced  Ventilating 
Engineer,  wKo  will  be  glad  to  submit  information  and 
literature  on  our  apparatus  to  architects,  engineers,  con- 
tractors   and    all    others    interested. 


^^e  keep  in  stock  in  New  York  a  full  line  of 
PROPELLER  FANS  and  many  sizes  of  CENTRIF- 
UGAL BLOWERS  and  EXHAUSTERS,  and  can 
make    immediate    shipments. 

Vve   solicit   your   inquiries. 

ILG  ELECTRIC  VENTILATING  CO. 

General   Office   ana     \vork.s 

Whiting   and   W^ells    Streets 

CHICAGO,  ILL. 
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Robert  Dalziel,  Jr.,  Co.,  San  Francisco, 
Cal.,  heating  new  building  of  the  Knights 
of  Columbus,  Golden  Gate  avenue  and 
Leavenworth  street,  lor  $9,000. 

Business  Chances 

Washington,  D.  C. — Scaled  proposals 
will  be  received  at  the  otiice  of  the  Su- 
pervising Architect,  Treasury  Depart- 
ment, for  the  following-named  work: 

Until  December  5,  191 1.  for  the  con- 
struction complete  of  the  buildings  for 
the  United  States  Quarantine  Station  at 
San  Juan,  P.   R.,  consisting  of  five  one- 


story  buildings,  having  a  total  ground 
area  of  14,260  sq.  ft.,  with  reinforced  con- 
crete walls  and  floors,  and  tile  and  tin 
roof  covering. 


DRAPER'S 

Recording  Thermometer 

Traces  automatically  a  correct  and 
LontinHous  record  ini'k  of  the  tempe- 
rature on  a  graduated  weekly  chart. 
Made  in  two  sues,  andstandardired  and 
fully  guaranteed.  .Mso  Kecordinff 
H  vcrumi-ters 

THE  DRAPER  MFG.  CO. 

152    FRONT  ST    ,     NEW    YORK 


BOOKS  ON  HEATING  AND  VENTILATION 


Haatloc  and  Ventilating  Buildincs,  a  standard  manual 
for  heating  engineers  and  architects.  By  Prof. 
R.  C.  Carp;Dter.  Fifth  edition,  largely  rewnltcn. 
577  pages.      77  7  Ills..  8vo.  cloth.     $4.00, 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings. 
By  William  J.  UaUlwin  Filtccnth  edition.  Re- 
vised and  enlarged.  391  pavps.  _  131  figures. 
Size,  5x7  Vi  in.  Contains  drsrriptions  of  steam 
heating  apparatus  for  warniing  and  ventilating 
large  buildings  and  private  hou.scs,  with  remarks 
and  tables.     Cloth,  $2.50. 

Handbook  for  Heating  and  Ventilating  Engineers.  By 
Prof.  James  U.  Hoffman  and  Benj.imin  V.  Raber. 
The  latest  book  on  this  subject.  Unusually  com- 
prehensive. 320  pages,  with  4S-page  appendix. 
Site  414x6 yi  in.,  bound  in  flexible  leather.  Price. 
$3.50. 

Qaeations  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot-Water  Heating.  By  R.  M. 
Starbuck.      Illustrated.      $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  sire.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.      Boards,  50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.  Price, 
$2.00. 

Air-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooiuit; 
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Organic  Matter  in  the  Ejcptred  "Breath 

RECENT   EXPERIMENTS   SHOWING  THAT  RESPIRED    AIR    CONTAlxXS    MANY    SUB- 
STANCES.   NOT   YET  DISCERN IBLi:,  SOME  OF  WHICH   MAY  HAVE 
AN    IMPORTANT    BEARING    UPON    HEALTH 

By  Miltun  J.  RosENAU  and  Harold  L.  Amoss 


The  cflforts  being  made  by  the  med- 
ical fraternity  to  solve  the  f|uestion  of 
the  real  cause  of  the  ill-effects  of 
vitiated  air  are  well  illustrated  in  an 
exhaustive  series  of  experiments  con- 
ducted by  Milton  J.  Rosenau  and 
Harold  L.  Amoss.  of  the  Dei)artment 
of  Treventive  Medicine  and  Hygiene, 
Harvard  I'niversity,  which  are  re- 
ported in  detail  in  the  Journal  of  Med- 
ical Research  for  September,  19 ii.  A 
tlescription  of  the  tests  and  the  prin- 
cipal results  obtained  are  given  here- 
with : 

The  presence  of  organic  matter  in 
the  expired  breath  has  long  been  sus- 
pected but  never  demonstrated.  These 
substances  have  eluded  chemical  tests  ; 
and  animal  experimentation  has  here- 
tofore furnished  contradictory  and 
inconclusive  evidence.  The  writers 
here  present  results  which  tliey  believe 
demonstrate  that  the  expired  breath 
contains  organic  matter  and  that  this 
organic  matter  is  specific  in  nature. 

In  the  early  experiments  of  Claude 
Bernard  (1857)  animals  were  con- 
fined in  atmospheric  air  and  in  mix- 
tures both  richer  and  poorer  in  oxy- 
gen than  atmospheric  air.  He  ex- 
plained the  poisonous  eflfects  of 
carbonic  acid  when  respired  to  be  due 


hi  the  fact  that  it  deprived  the  animal 
of  oxygen.  Similar  results  were  re- 
ported by  V^alentin  and  by  Paul  Bert, 
Richardson,  in  1860-61,  found  that  a 
temperature  much  higher  or  lower 
than  20°  C.  had  the  effect  of  short- 
ening very  considerably  the  lives  of 
animals  confined  in  an  unventilated 
jar.  Pettenkoffer  shortly  thereafter 
(  1860-63;  believed  that  the  symptoms 
observed  in  crowded  ill-ventilated 
places  were  not  produced  by  the  ex- 
cess of  carbonic  acid  nor  by  a  decrease 
in  the  proportion  of  oxygen  in  the  air. 
He  further  did  not  believe  that  the 
impure  air  of  dwellings  was  directly 
capable  of  originating  specific  diseases 
or  that  it  was  really  a  poison  in  the 
ordinary  sense  of  the  term,  but  that 
it  diminished  the  resistance  on  the 
part  of  those  continually  breathing 
such  air. 

The  animals  exposed  to  Brown- 
Sequard  to  the  expired  breath  of  other 
animals  died  and  he  believed  they  died 
as  a  result  of  poisonous  matters  in  the 
expired  breath.  Whether  these  poi- 
sons were  or  organic  nature  or  not 
could  only  be  surmised ;  in  fact,  their 
ver\'  presence  was  vigorously  denied 
by  Billings,  ^Mitchell,  Bergey,  and 
others  who  repeated  Brown-Sequard's 
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experiments    with    contradictory    re- 
sults. 

The  ill-effects  from  breathing  air 
contaminated  with*  the  expired  breath 
is  now  generally  assumed  to  be  due 
to  the  increased  temperature  and 
moisture  rather  than  to  the  poisons 
which  have  so  long  been  suspected  and 
sometimes  taken  for  granted.  Thus 
Benedict  has  kept  persons  in  his  calo- 
rimeter breathing  and  re-breathing  the 
same  air  with  a  CO,  content  as  high 
as  2%  for  24  hours  without  discom- 
fort, the  only  precaution  l>eing  to  keep 
the  temperature  down  and  to  remove 
the  moisture.  It  is  to  be  noted  that 
in  these  exi)eriments  some  of  the  air 
was  passed  over  lime  and  sulphuric 
acid  every  two  hours,  and  the  greater 
part  of  the  moisture  was  removed  by 
condensation,  which  may  also  remove 
other  substances  than  tlie  carbonic 
acid  and  moisture. 

EXPIRED   BRE.\TH    STERILE  WITH   QUIET 
RESriRATIOX 

One  of  the  notable  achievements  of 
bacteriology  was  to  show  that  the  ex- 
pired    breath     during    nonnal     quiet 


tarians.  Fliigge's  demonstration  of 
droplet  infection  and  its  possibilities 
partly  restored  the  expired  breath  to  a 
position  of  possible  danger. 

Our  changing  views  towards  the 
dangers  in  the  air  are  well  illustrated 
by  the  attitude  of  the  surgeon.  At 
first  Lister  and  his  followers  in  anti- 
septic surgery  attempted  to  sterilize 
the  air  coming  in  contact  with  the 
wound.  The  work  of  Pasteur,  Tyndall 
and  others  had  fostered  the  belief  that 
the  air  was  full  of  dangerous  bacteria. 
The  surgeon  now  largely  disregards 
the  air  of  a  well-appointed  surgical 
clinic.  He,  however,  ties  pieces  of 
sterile  gauze  about  his  mouth  and 
nose  and  over  his  hair  to  prevent  con- 
tamination by  these  sources. 

Since  it  has  been  shown  that  the  air 
under  ordinarv  circumstances  is  not 
usually  the  veliicle  by  which  the  com- 
municable disease  and  the  infections 
are  conveyed,  the  pendulum  has  swung 
to  the  other  extreme,  csjiccially  as  no 
harmful  substances  of  a  chemical 
nature  could  be  demonstrated  in  the 
expired  breath.     The  common  experi- 


respiration  is  practically  sterile.  The 
moist  mucous  memi)ranes  of  the  upper 
respiratory  passages  act  as  a  bacterial 
trap.  Before  this  demonstration  it  was 
assumed,  and  commonly  believed,  that 
many  of  the  communicable  diseases 
were  transmitted  from  person  to  per- 
son through  specific  poisons  contained 
in  the  expired  breath.  The  fact  that 
the  expired  breath  usually  contains  no 
bacteria  robbed  it  of  much  of  the  hor- 
ror with  which  it  had  long  been 
regarded.  When  science  demonstrat- 
ed that  the  expired  breath  was  not 
particularly  dangerous,  so  far  as  the 
specific  viruses  of  the  communicable 
diseases  are  concerned,  it  was  entirely 
acquitted  and  given  a  free  liill  of 
health  in  the    minds    of    manv    sani- 


FIG.   1— METHOD  A    FOR  SECLRING  SAMPLES 
OF  EXPIRED  AIR 

A.  Mouth-piece. 

B.  Rubber  connection. 

C.  Trap. 

D.  Filter  of  glass  wool. 

E.  Drexel  bottle  which  stands  in  an  ice  and  salt 

freezing  mixture. 

F.  Rubber  connection  to  vacuum  pump. 

ence  that  a  vitiated  atmosphere  is 
harmful  has  recently  been  explained 
by  its  increase  in  temperature  and  in- 
crease in  humidity.  Some  sanitarians 
have  gone  so  far  as  to  state  that  if  the 
temperature  and  moisture  can  be  kept 
down  and  the  air  kept  in  motion,  say, 
bv    an    electric    fan,    it    mav    be    re- 
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breathed.  To  this  view  the  writers 
cannot  subscribe,  for  they  have  always 
felt  that  a  vitiated  air  must  contain 
substances  which  are  harmful  even 
though  not  demonstrable  to  science. 

EXPERIMENTS  ON   MICE  TO  SHOW  PRES- 
ENCE OF  ORGANIC   MATTER  IN 
VITIATED  AIR 

In  1863  Hammond  demonstrated 
the  presence  of  organic  matter  in  vi- 
tiated air  by  experiments  upon  mice 


These  experiments  were  repeated 
with  variable  results,  but  in  1889  they 
reported  ingenious  experiments  in 
which  they  obtained  additional  evi- 
dence in  support  of  their  former  state- 
ments. Rabbits  were  confined  in  a 
series  of  jars  connected  with  rubber 


and  also  by  passing  the  air  vitiated  by 
resjjiration  thraugh  potassium  per- 
manganate. He  confined  a  mouse  un- 
der a  large  jar  in  which  the  carbon 
dioxide  was  taken  up  by  baryta  water 
as  fast  as  it  was  fonned  and  the  mois- 
ture absorbed  with  calcium  chloride. 
Nevertheless  the  mouse  died  in  forty 
minutes.  The  observation  was  re- 
peated a  number  of  times  and  death 
ensued  invariably  in  less  than  one 
hour.  Hrown-Sequard  and  D'Arson- 
val  condensed  the  moisture  in  the  ex- 
haled breath,  and  the  liquid  thus 
collected  was  injected  into  the  veins 
of  rabbits.  Death  usually  took  place 
in  a  few  days ;  sometimes  in  a  few 
weeks.     Thev  believed  from  this  that 


FIG.  2— METHOD  B 
Similar  in  all  respects  to  Method  A,  excepting  the 
form  of  trap,  and  an  additional  cotton  filter  at 
A,  to  prevent  contamination  from  the  outlet  of 
the  Drexel  bottle.  As  a  further  guard  against 
contamination,  the  neck  of  the  Drexel  bottle  in 
this  and  all  subsequent  methods  was  swathed 
with  several  layers  of  sterile  gauze. 

tubing  permitting  a  constant  current 
of  air  to  be  passed.  The  animal  in  the 
last  jar  received  the  air  from  the  lungs 
of  the  animals  in  the  other  jars.  This 
animal  died  after  an  interval  of  some 
hours  and  the  animal  in  the  next  died 
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FIG.  3— METHOD  C 
The  apparatuslin  this  method  contained  two  glass- 
wool  filters,  A  and  B,  and  an  improved  trap  con- 
trolled with  a  Mohr's  pinchcock.  The  bulbs  A 
and  B  were  surrounded  with  a  box  warmed  with 
a  16-candle  power  electric  globe  and  the  temper- 
ature controlled  by  a  thermometer  between  37° 
and  40°  C. 

they  had  discovered  a  volatile  organic 
poison  of  the  nature  of  an  alkaloid 
similar  to  Brieger's  ptomaines. 


next.     The  first  and  second  animals 
usually  remained  alive. 

When  they  placed  absorption  tubes 
containing  concentrated  sulphuric  acid 
between  the  last  two  jars  the  animal 
in  the  last  jar  remained  alive  while 
the  one  in  the  jar  just  before  was  the 
first  to  die.  This  confirmed  their  be- 
lief in  the  existence  of  a  volatile 
poison  absorbed  by  the  sulphuric  acid. 
Haldane  and  Smith  repeated  the  ex- 
periments of  Brown-Sequard  and 
D'Arsonval,  using  five  bottled  mice. 
They  continued  the  exposure  for  53 
hours  without  ill-effects  to  the  mice. 
Beu,  in  1893,  also  repeated  these  ex- 
periments and  came  to  the  conclusion 
that  acute  poisoning  through  the  or- 
ganic matters  contained  in  the  expired 
air  was  not  possible  and  that  the  death 
of  the   animals   was   due  to   changes 
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of  temperature  and  accumulation  of 
moisture  in  the  jars.  Bauer,  in  1893, 
also  Liibberd  and  Peters,  concluded 
from  similar  experiments  that  there 
are  no  organic  poisons  in  the  expired 
air. 

IXOCULATION    or   ANIMALS    Willi    CON- 
DENSED FLUID   FROM    HUMAN 
BREATH 

Lehmann  and  Jessen,  in  1890,  col- 
lected from  15  to  20  tu.  cen.  of  con- 
tlensed  fluid  per  hour  from  the  breath 
of  a  person  exhaling  through  a  glass 
spiral  laid  in  ice.  This  fluid  was  al- 
ways clear,  odorless,  neutral  in  reac- 
tion and  contained  slight  traces  of 
ammonia  from  persons  with  good 
teeth ;  more  from  those  with  j^oor 
teeth,  inoculation  of  this  C()ndensed 
fluid  into  animals  gave  negative  re- 
sults. Jn  1894,  i)rown-Se(|uard  and 
Davis  reported  further  experiments  in 
which  they  inoculated  over  100  ani- 
mals with  the  condensed  fluid  of  respi- 
ration and  not  f»nly  confirmed  their 
former  statements,  but  were  unable  to 
understand  the  failure  of  other  experi- 


clusion  that  the  ill-effects  of  a  vitiated 
atmosphere  depend  almost  entirely 
ujjon  increased  temperature  and  mois- 
ture, and  not  to  an  excess  of  carbon 
dioxide  or  bacteria  or  dust  of  any 
kind. 

ARRANGEMENT   01"    PRESENT   TESTS 

It  will  be  seen  from  this  brief  re- 
\\e\\  that  this  question  of  the  presence 
of  organic  matter  in  the  expired  breath 
is  in  confusion. 

The  jjresent  experiments  were  taken 
up  in  order  to  demonstrate,  if  possible, 
the  presence  of  organic  matter  in  the 
expired  breath  by  means  of  the  reac- 
tion of  anaphylaxis.  It  is  now  gen- 
erally recognized  that  the  reaction  of 
anaphylaxis  is  exceedingly  delicate, 
for  by  its  means  we  are  etiabled  to 
distinguish  so  small  a  (juantity  as 
1/1.000,000  cu.  cen.  of  blood  serum 
f)r  1/20.000.000  of  a.  gram  of  purified 
egg-white — amounts  far  t(M)  small  to 
detect  by  any  chemical  method.  The 
reaction  of  anaphylaxis  has  the  further 
advantage  of  being  specific,  so  that  if 
organic  ir.atters  are  found  through  this 
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FIG.  4— METHOD  D 
Apparatcs  Used  for  the  Experiments  with  Milr 
The  air  was  first  passed  through  a  Woulf's  bottle 
containing  concentrated  sulphuric  acid,  then  fil- 
tered through  glass-wool  and  bubbled  through 
the  milk  in  the  first  Drexel  bottle  and  the  vapors 
thus  collected  were  condeT\sed  in  a  second  Drexcl 
bottle  not  shown  in  the  diagram. 

ments,  and  emphatically  reaffirmed 
that  the  breath  contains  a  volatile  poi- 
son and  that,  the  death  of  animals 
under  experimental  conditions  is  not 
due  to  an  excess  of  carbon  dioxide  nor 
a  deficiency  of  oxygen.  This  questi<^n 
was  studied  bv  Billings.  Mitchell  and 
Bergey  in  1895,  ^^'lo  came  to  the  con- 


reaction  their  nature  may  be  predi- 
cated. 

The  method  adopted  consisted, 
briefly,  in  condensing  the  vapors  from 
the  exjjired  breath  of  man.  injecting 
the  Ii<|uid  so  obtained  into  guinea-pigs 
and,  after  an  interval  of  several  weeks 
or  more,  testing  the  guinea-pigs  to 
determine  whether  they  have  become 
"hypersuscei)tible"  to  normal  human 
blood. 

The  fact  that  the  guinea-pigs 
showed  a  definite  resi)onse  clearly  in- 
dicates tiiat  they  were  sensitized  with 
a  protein  substance  of  human  origin. 
This  statement  is  based  upon  the  fact 
now  well  established,  that  guinea-pigs 
may  be  sensitized  only  with  albumin- 
ous matter  higher  in  structure  than 
peptones,  and  the  specific  nature  of  the 
phenomenon  makes  it  reasonably  cer- 
tain that  the  protein  matter  in  thi'^  case 
must  have  been  of  human  origin. 

At  first  sitrht  it  seems  almost  incred- 
ible to  believe  that  such  a  complex 
molecule  as  protein   may  be   volatile. 
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Nevertheless,  such  appears  to  be  the 
natural  conclusion  to  draw  from  the 
results  of  our  experiments.  After  all, 
the  question  of  volatility  may  have 
much  similarity  to  the  question  of  sol- 
ubility. Theoretically,  all  substances 
are  soluble,  although  some  in  minute 
amounts  ;  in  the  same  sense  all  sub- 
stances may  be  volatile.  X'olatility 
does  not  mean  necessarily  a  change  to 
the  g^aseous  state  in  the  sense  that 
simple  substances  are  volatile.  Thus 
we  may  assume  that  solid  and  liquid 
substances  may  pass  into  the  air  in 
a  state  of  "colloidal  suspension."  Tlie 
simjjlest  conception  would  be  t(^  reL,^•l^(l 


been  demonstrated  in  the  expired 
breath. 

Ninety-nine  guinea-pigs  were  tested 
in  25  different  experiments.  Of  the 
99  guinea-pigs  26  gave  definite  symp- 
toms of  anaphylaxis ;  this  does  not 
include  the  animals  showing  sug- 
gestive or  mild  symptoms.  In  four  of 
the  animals  the  reaction  was  so  severe 
that  death  ensued  from  anaphylactic 
shock. 

The  expired  breath  of  eight  persons 
was  tested  ;  of  these  five  gave  ])ositive 
reactions ;  upon  each  of  the  remaining 
three  only  one  experiment  was  made. 

This  organic  matter  must,  according 


FIG.  5— .METHOD  E 
Method  Used  in  the  Experiments  with  Egg  and  Blood 
The  air  was  first  dried,  being  passed  through  concentrated  sulphuric  acid  in  a  Woulf's  bottle  and  then  through 
a  tower  containing  lime.  The  dried  air  was  conducted  over  the  surface  of  the  eggs  or  the  blood  in  a  hori- 
zontal glass  tube  3  inches  in  diameter  and  3  feet  long,  thence  to  a  Drexel  bottle  (not  shown  in  the  dia- 
gram) standing  in  a  freezing  mi.xture,  where  the  moisture  was  condensed.  The  horizontal  tube  was 
surrounded  with  a  coil  of  rubber  tubing  through  which  w^as  circulating  warm  water  at  37°  C. 


the  i^rotein  as  passing  off  in  solution 
in  the  watery  vapor.  Whatever  the 
physico-chemical  conception,  the  infer- 
ence is  forced  upon  us  that  protein 
mav  pass  into  the  air  in  the  expired 
breath  and  be  again  collected  in  suf- 
ficient amounts  to  produce  a  definite 
biological  reaction  in  susceptible  ani- 
mals. 

The  fact  that  organic  substances, 
specific  in  nature,  have  been  definitely 
demonstrated  in  the  expired  breath 
does  not  prove  that  these  substances 
are  poisonous.  The  physiological  ef- 
fect of  such  organic  matter  must  now 
be  studied. 

SUMM.^RV   AND  DISCUSSIOX 

Through  the  reaction  of  anaphylaxis 
the  presence  of    organic    matter    has 


to  the  interpretations  of  our  knowledge 
of  anaphylaxis  in  the  guinea-pig,  be 
protein  in  nature. 

Further,  this  protein  substance  is 
specific  and  for  the  present  it  is  as- 
sumed to  come  from  the  blood. 

The  indications  are  that  this  organic 
matter  is  probably  present  in  variable 
amounts,  although  the  reaction  is  a 
qualitative  and  not  a  quantitative  test. 

The  fact  that  a  number  of  the  ex- 
periments resulted  negatively  may 
mean  either  that  the  organic  matter  is 
present  in  the  expired  air  in  exceed- 
ingly small  amounts  or  that  the 
p'uinea-pigs  with  which  we  worked  did 
not  come  from  a  very  sensitive  race. 
There  are  indications  which  suggest 
that  the  expired  breath  from  certain 
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persons  contains  more  organic  matter 
than  from  other  persons ;  also  tliat  the 
amount  varies  witli  conditions.  The 
writers  obtained  a  greater  percentage 
of  reactions  in  the  guinea-pigs  injected 
with  the  liquid  condensed  from  the 
expired  breath  of  females  than  those 
injected  with  the  liquid  condense<l 
from  the  expired  breath  of  males. 
Whether  this  is  a  mere  coincidence  or 
not  may  be  determined  only  by  col- 
lecting more  extensive  data. 

A  few  experiments  were  recorded  to 
determine  the  effect  of  time,  tem- 
perature, acids  and  alkalies  upon  the 
organic  matter  in  the  expired  breath, 
but  the  data  are  too  limited  to  draw 
conclusions.  It  is  of  pr.ictical  imj)or- 
tance  t^  collect  further-  inf(tnnatit»n 
along  these  lines.  It  would  also  be  in- 
teresting to  study  the  organic  matter 
in  the  expired  breath  in  health  and 
disease;  in  tlitTcrcnt  ages,  etc. 

S.ALIV.V  CONTROL 

One  possible  source  of  error  was 
kept  in  mind  througlnnit  these  experi- 
ments, that  is,  that  particles  of  saliva 
might  pass  the  barrier  of  the  cotton 
wool  and  appear  in  the  condensed 
liquid.  If  guinea-pigs  can  be  sensi- 
tized with  saliva  the  least  fault  in 
technic  in  this  regard  would  render  the 
results  misleading.  Every  precaution 
was  taken  to  prevent  this  accident. 
The  bulbs  were  tightly  stutTed  with 
glass  wool  and  the  fact  that  bacteria 
(lid  not  get  through  is  a  fair  indica- 
tion that  other  ])articulate  matter  did 
not  pass. 

It  becomes  important  to  know 
whether  guinea-pigs  sensitized  with 
saliva  will  resixind  after  a  proper  in- 
terval to  a  second  injection  of  human 
blood  serum. 

In  some  of  the  experiments  the 
guinea-pigs  were  given  a  first  injection 
of  an  amount  of  saliva  far  in  excess 
of  any  quantity  that  could  possibly 
have  been  contained  in  the  liquid  con- 
densed from  the  expired  breath  under 
the  conditions  of  our  experiments.  At 
the  second  injection  they  were  given 
normal  human  senun  in  the  same 
amoimts  and  by  precisely  the  same 
methods  used  to  demonstrate  the  pres- 
ence of  organic  matter  in  the  expired 
breath. 


The  guinea-pigs  injected  with  hu- 
man saliva  gave  practically  no  re- 
sponse to  a  second  injection  of  human 
blood  serum. 

A  comparatively  large  number  of 
the  guinea-pigs  inoculated  subcutane- 
ously  with  the  cundensed  liquid  from 
the  expired  breath  developed  sloughs 
at  the  site  of  the  injection.  It  is  not 
certain  whether  this  was  due  to  the 
f)resence  of  the  relatively  large 
amounts  of  liquid  injected  or  to  some 
irritating  principle  contained  in  the 
liquid.  <  )ccasiiinally  the  local  effects 
may  have  l)t»en  i\\\{:  to  the  fact  that  the 
li(|uid  was  cold  when  injected.  The 
injection  of  the  condensed  liquid 
caused  m*  other  untoward  symptoms 
upon  the  animals,  which  is  quite  con- 
trarv  to  the  observation  upon  rabbits 
of  I'rown-Sequard  and  others. 

The  best  results  were  obtained  when 
the  second  injection  was  given  directly 
into  the  heart.  With  a  little  practice 
this  operation  upon  the  guinea-pigs  is 
easily  perfonnc<l  and  unattended  with 
anv  ill-effects. 

The  logical  conclusion  from  the  re- 
sults of  these  tests  is  that  protein 
substances  under  certain  circumstances 
may  be  volatile.  It  seems  unlikely 
that  such  a  complex  molecule  should 
ix)ssess  the  power  of  passing  into  the 
air  in  a  gaseous  form.  The  volatility, 
however,  now  in  question  may  resem- 
ble that  solubility  which  deals  with 
particles  in  suspension  in  a  physico- 
chemical  state  (colloidal  suspension). 
The  protein  may  simply  be  carried 
over  in  "solution"  in  the  watery  va- 
por. 

The  experiments  are  too  few  to 
state  that  albuminous  substances  such 
as  egg-white,  milk,  or  blood  serum  in 
vitro  is  "volatile."  However,  they  are 
sufficiently  suggestive  to  stimulate  fur- 
ther work  along  this  line. 

ORG.\NIC    MATTER    NOT    NECESS.ARILV 

poi.soxors 
The  fact  that  organic  matter  is 
present  in  the  expired  breath  does  not 
mean  that  these  substances  are  poi- 
sonous. The  phvsiological  effect'^ 
should  now  be  studied.  It  is  evident, 
however,  that  the  air  contains  many 
substances  which  we  cannot  at  present 
discern,  some  of  which  mav  have  an 
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important  bearing  upon  health.  Thus 
it  is  well  known  that  most  of  the  cases 
of  sudden  death  following  the  first  in- 
jection of  horse  serum  (diphtheria  an- 
titoxin )  occur  in  adults.  Children 
rarely  give  a  severe  immediate  reaction 
at  tJie  first  injection.  How  the  adults 
become  sensitized  has  always  been  a 
mystery.  It  may  now  be  assumed  that 
some  susceptible  persons  may  absorb, 
through  the  lungs,  enough  horse  pro- 
tein, from  close  .  association  with 
horses,  to  become  sensitized.  This 
hypothesis  will  be  tested  by  exposing 
guinea-pigs  to  the  expired  breath  of 
horses  and  then  testing  their  power  of 
rcnrtinn  to  horsi*  sorum.     The  exjnred 


breath  of  other  animals  will  be  simi- 
larly tested  and  the  condensed  breath 
of  animals  other  than  man  will  also 
be  studied. 

The  fact  that  the  expired  breath 
contains  definite  amounts  of  specific 
organic  substances  will  also  have  an 
immediate  bearing  upon  the  problems 
of  ventilation  and  the  efi^ects  of  viti- 
ated air.  There  has  recently  been  a 
growing  tendency  to  regard  the  ill- 
effects  of  vitiated  air  as  due  to  the 
increased  temperature  and  moisture, 
but  it  is  now  apparent  that  there  are 
other  factors  which  must  be  taken  into 
account. 


'Re-Vtetnj  of  Heating  Literattxre 

I-Iditor's  Xote. —  rins  is  the  siiO)ui  of  a  series  of  articles  reproduced 
from  former  issues  of  Tin-:  11  mat  inc.  and  \'i:xtilating  Magazine.  These 
articles  are  here  presented  in  response  to  a  steady  demand  for  the  back 
numbers  ichich  contained  them,  but  which  were  long  since  out  of  print.  The 
first  article,  in  the  November  issue,  teas  entitled,  "Greenhouse  Heating 
Charts."  by  John  A.  Payne.  ■ 

11— CKOSS-SlaTIOXS     OF     CHIMNEYS 

BY   C.    C.    MULFORD 


From  the  many  widely  varying 
rules  for  finding  the  cross-section 
of  a  chimney  per  height  of  same 
when  horse  power  is  given,  it  is  diffi- 
cult to  fix  upon  any  one.  as  "one  man's 
food  seems  to  be  another's  poison." 
Therefore.  I  give  the  following  rule 
and  table,  based  uix)n  mv  i)ractical  ex- 
perience as  the  one  I  have  found  to 
fill  all  wants.  Assuming  that  every 
reader  knows  that  the  difference  be- 
tween the  temperature  of  the  gases  in 
the  chimney  and  that  of  the  outside 
or  surrounding  air  is  the  cause  by 
which  draft  is  effected,  it  will  not  be 
necessary  to  use  up  space  and  time  by 
going  into  it  to  any  great  extent. 

As  air  expands  0.002  of  its  volume 
for  every  degree  it  is  raised  above  32° 
P.,  the  chimney  must  be  made  to  con- 
form to  the  demands  for  space.  This 
can  be  done  in  two  ways :  first,  by  in- 
creasing the  cross-section  area ;  sec- 
ond, by  increasing  the  height,  w^hich 
gives  greater  velocity  and  thus  takes 
care  of  the  increased  volume,  the 
latter  being  the  more  practical  one. 


The  economical  flue  for  a  dwelling 
house  should  have  a  velocity  not  to 
exceed  from  5  to  7  ft.  per  second. 
This  may  be  had  in  flues  or  chimneys, 
say,  from  38  to  40  ft.  higli  by  an  in- 
crease of  temperature  from  10°  to  12° 
above  the  outside  air. 

Tredgold's  rule  for  chimneys  for 
steam  boilers  is  as  follows :  "The  area 
of  a  chimney  in  inches  for  a  low 
pressure  steam  engine,  when  above  10 
H.  P.,  should  be  112  times  the  horse 
power  of  the  engine,  divided  by  the 
square  root  of  the  height  of  the  chim- 
ney in  feet. 

"Example:  Required  area  of  a 
chimney  for  an  engine  of  40  H.  P.  its 
height  being  70  ft.     In  this  case 

40  X  112 

—  =533-2  sq.  in." 


\/ 


70 


In  another  place  Mr.  Tredgold  ad- 
vises that  chimneys  be  built  double 
the  size  called  for  by  this  rule.  In 
that  event  the  chimney  would  con- 
tain 1066.4  sa.  in.  or  about  y^A  sq  ft. 
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THE  HEATING  AND  rENTILATING  MAGAZINE 


Milne's  rule  is  the  same  as  Tred- 
gold's,  only  in  place  of  112  he  uses 
280.     Example: 

40  X  280 

=i350sq.  in. 


V' 


o 


or  9  54/144  sq.  ft. 

Murray's  rule— 18  sq.  in.  for  12  lbs. 

of  coal. 

From  r.o.x  on  Heat— 11.  P.  42-3- 
size  of  chimney  at  top,  2  ft.;  height, 

80  ft. 

From  P.ahcock  &  Wilcox— II.  P. 
41,  height  of  chimney  70  ft.;  actual 
square  feet,  2.41. 

The  writer— 40  II.  P.;  hcij^dit  of 
chimney,  70  ft.;  417  ^^1-  '"•>  <^'"  2-9 
sq.  ft. 

Rule  of  thumb  is  that  the  size  of 
the  Hue  should  be  equal  to  the  area  of 
all  the  tubes. 


Another  rule  for  chimneys  for  hor- 
izontal flue  boilers  is  that  the  chimney 
should  be  from  60  to  80  ft.  high,  and 
have  an  area  equal  to  half  the  square 
of  the  diameter  of  one  of  the  tubes 
multiplied  by  the  number  of  tubes. 

I  have  stated  only  a  few,  but,  I 
think,  enough  to  show  what  a  vari- 
ety there  is  for  one  to  choose  from 

The  accompanying  table  is  com- 
piled from  the  following  rule:  The 
area  of  a  chimney  in  feet  when  above 
10  II.  P.  should  be  0.6  times  the  horse 
power  divided  by  the  square  root  of 
the  height  of  the  chimney  in  feet. 
Example: 

40  X  0.6 

-  =  2.9  sq  ft. 


\/7f 


This   should   l>e   reduced   to   square 
inche>.  as  the  tabic  i>  in  square  inches. 


CcniriJ-ugcil  Fan    Tcjiing 

Bv  Ci.  L.  Copping 


interesting    comments    un    methods 
of  testing  centrifugal  fans,  as  well  as 
the  particulars  of  a  test  with  a  fan  of 
this  tvpe  delivering  air  at  a  medium 
pressure,    are    contained    in    a    pajier 
read     by    ( i.    L.    Copping,    of    Lon- 
don, at    the    October.    191 1.    meeting 
of  the   (  I'ritish  I    Institutiou  of   Heat- 
ing and   \'entilating  1-jigineers.     The 
author    emphasized    the    eflFect  which 
a      very      slight      variation      in      the 
shajie    of    the    blades    has    upon    the 
capacity  of  a  fan.  a  practically  unno- 
ticeable  alteration   of  their  angles  to 
the  radii — which  might  be  due  to  care- 
less fitting — being  enough  to  alter  the 
mechanical  efficiency  by  5%  or  more. 
The  chief  data  to  be  ascertained  by 
testing  were  explained,  together  with 
the  apparatus  which,  in  the  author's 
opinion,   were  most   reliable  for  test- 
ing   purposes,    including    the    instru- 
ments   available    for    measuring    air 
speeds,  cither  mechanical  recorders  or 
hydraulic  recorders,  chief  among  the 
first  class  being  the  anemometer. 

Experience,  however,  shows  that  an 
error  up  to  about  30^  of  the  air  speed 
might  exist  with  this  instrument,  al- 


though it  might  be  apparently  in  per- 
fect order.  Therefore,  frequent  cali- 
bration is  necessary  with  this  as  well 
as  all  types  of  instruments  belonging 
To  the  same  class.  ln>truinents  of  the 
hydraulic  recorder  class  contain  no 
moving  parts  excepting  the  liquid 
used,  so  that  many  errors  which  af- 
fected mechanical  recorders  are  ab- 
sent. But  even  here  there  are  certain 
sources  of  error,  the  chief  of  which 
are  capillarity  of  the  licjuid  and  errors 
in  the  design  of  the  instrument  which 
is  placed  in  the  air  current  to  trans- 
mit the  pressure  to  the  liquid.  To 
overcome  the  first-mentioned  trouble, 
alcohol  is  the  liquid  usuallv  employed. 
The  second  cause  of  error,  however, 
necessitated  much  experimental  work 
before  a  satisfactory  instrument  was 
obtained. 

PRELIMIN.VRV   PROBLEMS  REQUIRING 
SOLUTION 

The  problems  whicn  had  to  be 
solved  were,  first,  how  to  measure  ac- 
curately the  static  pressure  of  the  air, 
without  the  speed  of  the  air  influenc- 
ing the  reading:  and.  second,  how  to 
measure  the  air  speed  correctly.    The 
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author  referred  to  some  exhaustive 
tests  recently  made  in  BerHn  by  Dr. 
Brabbee  by  means  of  an  instrument 
constructed  of  Pitot  tubes,  and  this  he 
proceeded  to  describe ;  passing  on  to 
another  form  of  apparatus  for  convert- 
ing air  pressure  into  Hquid  pressure, 
and  known  as  the  micromanometer — 
the  invention  of  R.  Fuess,  of  Berlin. 

As  to  the  method  of  driving  and  of 
obtaining  the  net  power  taken  by  the 
fan  itself,  the  author  said  many  differ- 
ent arrangements  had  been  tried  with 
more  or  less  accurate  results.  If  it 
was  more  convenient  to  drive  it  by  belt 
from  line  shafting,  a  spring  coupling 
might  be  inserted  between  the  fan 
spindle  and  the  spindle  upon  which  the 
driven  pulley  was  mounted. 

Arrangements  could  be  made  to 
measure  the  comiiression  of  the 
springs  in  the  coupling  when  the  fan 
was  running,  and  from  these  measure- 
ments and  the  revolutions  made  by 
the  coupling  the  power  transmitted  to 
the  fan  spindle  could  be  calculated. 
The  more  usual  method,  however,  is 
to  drive  the  fan  by  a  direct-coupled 
electric  motor.  The  power  developed 
bv  the  electric  motor  may  be  obtained 
in  three  ways : 

THREE      METHODS     OF     DETERMINING 
POWER  DEVELOPED  BV  MOTOR 

(i)  By  calculation  from  the  electric 
power  supplied  to  the  motor  while 
driving  the  fan.  and  running  under  no 
load,  and  from  the  characteristic  of  the 
motor. 

(2)  By  calculations  made  from  tests 
with  a  Prony  or  other  brake  while  the 
motor  is  running  at  the  same  speed 
and  taking  the  same  electric  power  as 
when  driving  the  fan. 

(3)  By  direct  measurement  of  the 
torque  between  the  motor  armature 
and  field,  and  calculation  involving  this 
torque  and  the  revolutions. 

In  the  author's  opinion  the  third 
method  is  the  most  reliable  and  the 
most  convenient  for  obtaining  cor- 
rectly the  net  power  taken  by  the  fan. 

The  bearings  in  which  the  armature 
turned,  rested  in  ball  bearings  so  that 
the  motor  field  or  casing  was  free  to 
revolve.  One  end  of  a  lever  was 
screwed  into  the  casing  and  a  scale  pan 


hung  from  the  other.  A  short- 
weighted  lever  was  screwed  into  the 
opposite  side  of  the  motor  to  counter- 
balance the  above-mentioned  lever  and 
scale  pan,  so  that  when  there  was  no 
current  running  through  the  motor, 
the  latter  was  balanced  and  had  no 
tendency  to  revolve  either  way.  When 
the  current  was  switched  on,  just  suf- 
ficient weights  were  placed  in  the  scale 
pan  to  balance  the  torque  between  the 
armature  and  field.  The  torque  could 
then  be  calculated  from  the  total 
weight  added  and  the  length  of  the 
lever.  The  horse-power  developed  by 
the  motor  was  easily  calculated  from 
the  torque  and  number  of  revolutions. 

To  ensure  accuracy  a  plate  with  a 
line  across  it  was  screwed  on  top  of 
the  motor  casing  and  a  pointer  fixed 
over  this  plate  to  a  band  passing  over, 
but  in  no  way  attached  to  the  motor. 
A  microscope  was  also  fixed  to  this 
band,  by  the  aid  of  which  the  small 
deviations  might  be  observed,  and  the 
weights  in  the  scale  pan  adjusted  un- 
til the  line  on  the  plate  w^as  immedi- 
ately below  the  pointer. 

A  motor  constructed  and  arranged 
in  that  manner  was  especially  recom- 
mended for  accurately  obtaining  small 
powers,  although  it  is  not  so  necessary 
for  fans  taking  larger  horse-power. 
By  using  a  motor  so  arranged  the  ac- 
curacy of  the  power  calculated  does 
not  depend  upon  the  characteristic 
curv^e  of  the  motor  or  any  electric 
measurements. 

ARRANGEMENTS    FOR    TEST 

An  illustration  was  submitted  show- 
ing a  fan  under  test  wath  a  sheet-iron 
duct  connected  to  its  outlet,  in  which 
duct  the  air  measurements  were  taken 
by  means  of  a  double-pressure  tube 
shown  fixed  in  position  passing 
through  the  side  of  the  duct  about 
halfway  along  its  length.  The  frame 
at  the  end  of  the  duct  furthest  from 
the  fan  carried  a  pair  of  sliding  doors, 
with  which  the  area  of  outlet  from 
the  duct  could  be  regulated. 

With  reference  to  the  arrangernent 
of  the  fan  and  ducts,  it  is  a  question, 
the  author  stated,  whether  the  air 
reading  should  be  taken  on  the  dis- 
charge side,  feed  side,  or  both  sides  of 
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the  fan.  Obviously  the  results  ob- 
tained are  influenced  by  the  efficiency 
of  the  air  inlet  and  outlet  openings  to 
and  from  the  fan. 

In  Mr.  Copping's  opinion  the  best 
results  can  be  obtained  by  connecting 
up  both  openings  to  ducts  the  same 
size  as  these  openings,  and  measuring 
in  both  flucts. 

The  air  inlet  and  outlet  openings  are 
then  at  the  ends  f)f  the  inlet  and  outlet 
ducts  furthest  from  the  fan.  so  that 
their  influence  on  the  capacity  of  the 
fan  is  recorded  by  the  readings  taken 
in  the  duct. 

RESULTS   OF   TESTS 

After  illustrating  and  explaining 
certain  methods  of  measuring  the  dif- 
ferent pressures  on  the  feed  and  dis- 
charge sides  of  a  single  inlet  centrif- 
ugal fan,  the  author  showed  by 
plotted  curves  the  efficiency  of  a  15-in. 
double-inlet  Keith  fan  at  any  relation- 
ship between  total  water  gauge  and 
air-volume.  The  most  interesting 
feature  of  the  chart,  he  pointed  out, 
was  the  shape  of  the  total  water-gauge 
curves.  The  variation  of  total  water 
gauge  from  the  average  level  of  the 
curves  was  nowhere  very  great,  from 
static  non-delivery  wyt  to  the  largest 
volume.  .\  slight  fall  was  noticeable 
when  the  fan  began  to  deliver  air.  after 
which  it  rose  to  its  highest  level  at 
about  maximum  mechanical  efficiency, 
and  tlien  fell  at  a  constantly  increasing 
angle,  showing  that  the  maximum  me- 
chanical and  manometric  efficiencies 
almost  coincided,  as  was  to  be  ex- 
pected. The  fall  in  total  pressure  re- 
ferred to  was  found  to  take  place  with 
many  differently  designed  centrifugal 


fans,  but  the  subsequent  rise  was  not 
so  often  met  with. 

Another  interesting  feature  was  the 
variation  of  mechanical  efficiency  with 
the  speed  of  the  fan.  Although  it  was 
usual  to  assume  that  the  ])Ower  taken 
and  total  water  gauge  varied  as  the 
cube  and  square  respectively,  and  the 
air  volume  directly  as  the  fan  speed, 
careful  tests  appeared  to  show  that 
such  assumptions  were  not  strictly  ac- 
curate. There  aj>i)eared  to  be  with 
each  size  and  type  of  fan  a  certain 
si)ced  at  which  it  was  possible  to  ob- 
tain a  higher  mechanical  efficiency 
than  at  any  higher  or  lower  speed. 
I'rom  the  tots  with  the  Keith  fan  re- 
ferred to.  the  most  suitable  speed 
seemed  to  be  somewhere  alxiut  1600 
R.  V.  M. 

This  feature  offered  scope  for  in- 
vestigation, as  it  would  be  useful  to 
know  the  causes  which  influenced  this 
speed  of  highe«-t  efficiency,  especially 
now  that  greater  accuracy  was  re- 
(|uired  from  fan  makers  in  their 
capacity  lists,  and  more  economy  in 
working  was  expected.  When  taking 
gauge  readings  it  would  usually  be 
found  that,  whereas  the  readings 
across  the  horizontal  width  of  the  tube 
.ire  fairly  con<-i>^tent.  tho'^e  taken  down 
the  vertical  depth  vary  more  or  less. 
This  seems  to  l>e  due  to  incorrect  con- 
struction of  the  fan  casings,  but  inves- 
tigation of  thi<;  ]>oint  would  tmdoubt- 
edlv  prove  interesting.  .'\  further 
point  requiring  more  study  is  the  rela- 
tive efficiencies  of  double  and  single- 
inlet  fans.  The  author's  own  tests  all 
went  in  favor  of  single-inlet  fans, 
althouijh  this  .seemed  the  opposite  to 
what  would  be  expected. 


German  Ideas  J'or  Heaiing  and  'Veniilaiion  of 

School  'Buildings 

temperatures  below  t6°  C.  =  60.8°  F. 
or  above  20°  C.  =  68"'  F.  are  to  be 
avoided. 


At  the  meeting  of  the  Congress  for 
Heating  and  Lighting,  held  in  Dres- 
den, Germany.  June  14  last,  Schu- 
macher, of  r>erlin.  read  a  paper  on  the 
above  topic,  in  which  he  laid  down  the 
following  general  principles : 

( I )  The  normal  temperature  of 
class-rooms  should  be  18°  C.  :=  64.4° 
F.  at  the  height  of  the  scholar's  head ; 


(2)  Where  the  arrangements  are 
properly  made,  hot  water  or  low-pres- 
sure steam  is  advisable. 

(3)  Where  double  sash  is  used,  the 
radiators  may  be  on  the  inner  walls. 

(4)  Artificial  ventilation  is  unques- 
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tionably  necessary.  The  minimum 
amount  permissible  is  thorough  re- 
placement of  the  entire  volume  of  air 
every  20  minutes. 

(5)  \\'here  the  air  for  ventilation 
is  cooler  than  that  in  the  room,  it 
must  be  equally  distributed. 

(6)  Fan  ventilation  is  preferable 
to  any  other  system. 

(7)  Air  outlets  are  iiecessary;  but 
for  pressure  ventilation  the  outlets 
should  provide  for  a  maximum  of  half 
the  amount  of  newly  introduced  air. 
Overhead  outlets  are  necessary  only 
when  the  lighting  is  by  gas.  or  when 
tlicre  is  no  cooling  by  the  introduction 
of  cold  air. 

(8)  Thorough  ventilation  of  the 
class-rooms  for  some  minutes  in  the 


pauses  is  recommended,  even  for 
schools  with  good  ventilating  appli- 
ances. 

(9)  Opening  the  windows  during 
class-time  is  under  no  circumstances 
permissible. 

( 10)  Appliances  for  moistening  the 
air  are  absolutely  unnecessary. 

(11)  \Miere  there  is  no  automatic 
apparatus  to  insure  a  regular  tem- 
perature, attention  to  the  radiators 
and  ventilators  should  \\o\  be  by 
teachers  or  scholars,  but  by  employ- 
ers. Such  apparatus  is  highly  recom- 
mended. 

(12)  In  large  cities,  teachers  of 
heating  are  necessary ;  who  should  see 
that  the  heating  plants  are  properly 
attended  to. 


f^ei:£j  Htimiditjr  Charts  and  Formulas^ 

By  Willis  H.  Carrier 


.•\  specialized  engineering  field  has 
recently  developed,  technically  known 
as  air  conditioning,  or  the  artificial 
regulation  of  atmosj)heric  moisture. 
The  aijplication  of  this  new  art  to 
many  varied  industries  has  been 
demonstrated  to  be  of  greatest  eco- 
nomic importance.  When  applied  to 
the  blast  furnace,  it  has  increased  the 
net  i)rofit  in  the  production  of  pig 
iron  from  $0.50  to  $0.70  per  ton,  and 
in  the  textile  mill  it  has  increased  the 
output  from  ^'^/c  to  15/c,  at  the  same 
time  greatly  improving  the  quality 
and  the  hygienic  conditions  surround- 
ing the  operative.  In  many  other  in- 
dustries, such  as  lithographing,  the 
manufacture  of  candy,  bread,  high  ex- 
plosives and  photographic  films,  and 
the  drying  and  preparing  of  delicate 
hygroscopic  materials,  such  as  maca- 
roni and  tobacco,  the  question  of  hu- 
miditv  is  equally  important.  While 
air  conditioning  has  never  been  prop- 
erlv  applied  to  coal  mines,  the  author 
is  convinced  that  if  this  were  made 
compulsory,  the  greater  number  of 
mine  explosions  would  be  prevented. 

•Condensed  from  a  paper  on  "Rational  Psychro- 
metric  Formulae:  Their  Relation  to  the  Problems 
of  Meteorology  and  of  Air  Conditioning."  read  at 
the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  New  York,  December  5-8, 
191 1. 


Although  of  so  much  practical  as 
well  as  scientific  importance,  the  laws 
governing  many  of  the  phenomena  of 
atmospheric  moisture  are  but  partially 
understood,  while  the  present  engi- 
neering data  pertaining  thereto  are 
both  inaccurate  and  incomplete.  Ac- 
cepted data  used  in  psychrometric 
calculations  are  based  largely  on  em- 
pirical formulae,  which  are  incorrect  as 
well  as  limited  in  their  range.  Recent 
investigators  have  determined  the 
most  important  properties  of  wa- 
ter vapor  with  final  accuracy.  At 
the  same  time,  sufficient  error  has  been 
shown  in  previous  steam  data,  espe- 
cially at  atmospheric  temperatures,  to 
warrant  the  revision  of  all  calculations 
based  thereon. 

It  is  the  purpose  of  this  paper  to 
apply  these  final  data  to  the  develop- 
ment of  rational  formulse  for  the 
solution  of  all  problems  pertaining  to 
the  phenomena  of  atmospheric  moist- 
ure as  related  to  psychrometry  and  to 
air  conditioning.  Original  data  are 
given  in  proof  of  fundamental  rela- 
tions as  well  as  in  determination  of  er- 
rors in  standard  psychrometric  instru- 
ments. The  author  hopes  these  results 
may  prove  to  be  of  permanent  value. 
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VAPOR  PRESSURE  AND  LAW  OF  PARTIAL 
PRESSURES 

Water  vapor  exists  in  the  air  purely 
as  a  mixture  in  relation  to  its  other 
elements.     This   vapor,   according   to 
Dalton's  law,  is  capable  of  exerting  a 
certain  maximum  vapor  pressure  de- 
pendent   entirely    on    its    temperature 
and    regardless'  of    the    presence    of 
other  gases  or  vajxjrs.     For  example, 
assume  i  cu.  ft.  saturated  with  vapor 
of  alcohol  at  ioo°  C.  having  a  vapor 
pressure  of  1697.6  mm.,  and  add  iso- 
thcrmally   to  this    i   cu.    ft.   saturated 
with   water  vapor  at   100°   C.  having 
a   vajKjr  pressure  of  760  mm.     This 
will  give  I  cu.  ft.  of  the  mixture  sat- 
urated  with    l)<)th    water    vapor    and 
alcohol  vapor  at  100'  C,  having  as  a 
total    pressure    the  sum  of    the    two 
separate  saturated  vaix)r  pressures,  or 
2457.6  mm.     Similarly,  an  cnual  vol- 
ume of  a  third  saturated  vapor  might 
be  added  without  afTccling  the  other 
two.     But  if,  on  the  other  hand,  it  is 
attempted   to  inchulo  isothcrmally  an 
additional  amount  of  cither  of  the  sat- 
uratetl   vapors,   a   ccuresponding  con- 
densation    of     the     i)articular     vapor 
added    would    result.      In    the    same 
manner,  an  unlimited  amount  of  a  gas, 
such  as  air,  could  be  added   isother- 
mally  to  a  cubic  foot  of  water  vapor 
without  affecting  its  condition  of  sat- 
uration,  giving  a   combined   pressure 
equal  to  the  gas  pressure  plus  the  va- 
por pressure. 

The  established  temperature-pres- 
sure relationship  of  saturated  water 
vaj^or  is  .shown  on  the  charts.  Figs,  i 
and  2.  This  is  the  well-known  tem- 
perature-pressure curve  of  steam. 

PARTIAL   SATURATION 

When  the  temperature  of  a  definite 
weight  of  saturated  vapor  is  increased 
isobarometrically,  it  is  said  to  be  su- 
perheated. Its  specific  volume  is  in- 
creased, in  accordance  with  the  law  of 
gases,  in  direct  proportion  to  the  in- 
crease of  absolute  temperature,  while 
its  densitv   is  changed   in   an   inverse 

D,      T, 
proportion  —  that  is.  —  =  — .  where 

D,      T, 
D,    and   D.   arc    the    densities    corre- 
sponding to  the  absolute  temperatures 


Tj  and  To.  respectively,  and  (To — T,) 
is  the  degree  of  superheat.  If  D,  is 
the  density  of  saturated  vapor  at  tem- 

Do 
perature  T...  then  the  ratio  —  is  said 

D, 
to  be  the  per  cent,  of  saturation,  or, 
more  exactly,  the  per  cent,  of  isother- 


FIG. 


'''cmperature 
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mal  saturation.  W  hen  these  relation- 
ships are  considered  with  respect  to 
water  vaj)or  in  air.  this  ratio  is  termed 
the  i)er  cent,  of  relative  humidity, 
while  the  densities  I),.  D,.  D'^.  etc., 
customarily  expressed  in  grains  of 
moi>ture  per  cubic  foot,  are  termed 
absolute  humidities. 

DKW  roi.vT 
It  should  be  noted  that  although  the 
total  weight  of  the  water  vapor  re- 
mains the  same,  the  absolute  humidity 
Do  is  less  than  the  absolute  humidity 
I)^.  However,  if  water  vaix)r,  or  air 
containing  water  vapor,  having  a  tem- 
perature To  and  an  absolute  humidity 
of  Do.  be  cooled  to  T,,  it  will  become 
saturated,  and  if  cooled  further, 
moisture  will  be  precipitated.  There- 
fore. T,  is  termed  the  dew  point  of 
air  having  a  temperature  Tj  and  an 
absolute    humiditv,    Dj,    or    a    corre- 

sponding  relative  humiditv,  — .   There- 

D', 
fore,  the  dew  point  may  be  defined  as 
the  minimum  temperature  to  which 
air  of  a  given  moisture  content  may 
be  cooled  without  precipitation  of 
moisture. 

Usuallv    it    is    more  convenient    to 
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determine  the  absolute  and  relative 
humidities  from  the  temperature- 
pressure  curve  by  comparing  the  va- 
por pressures.     The  per  cent,  of  hu- 

Da 

midity  is  — ,  but  it  may  also  be  shown 

D', 
to  be  equal  to  — ;  i.  e., 

lOOi 


many  mineral  salts  are  very  sensitive 
to  changes  in  atmospheric  moisture. 
The  moisture  content  of  such  materials 
at  equilibrium  is  found  to  bear  a  di- 
rect relation  to  the  existing  amount 
of  moisture  in  the  atmosphere. 

The  per  cent,  of  moisture  which 
they  will  freely  absorb,  however,  is  not 
exactly  the  same  for  the  same 
percentage  of  humidity  for  different 


5  10  IS  zo  is 

Mois'ure  for  lOO  parts  nf  dry  material 
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FIG.  4— EFFECT   OF    HUMIDITY    ON    MOISTURE   CONTENT  OF  TEXTILES 


Ci       D, 


per  cent. 


[il 


humidity  :=  —  =  — , 
e',      D'2 
where  e,  is  the  pressure  of  saturated 
vapor  corresponding  to  the  dew  point 
Tj,  and  e',  is  the  vapor  pressure  at 
corresponding     to     tem- 
It  also  follows  that 
e. 


saturation 
perature  To 


D,  =  D',  X 


[2] 


METHODS  OF  MEASL'RIXG  ATMOSPHERIC 
HUMIDITY 

Determinations  of  atmospheric  mois- 
ture may  be  made  by  four  distinct 
methods : 

Chemical  M  ct  h  0  d. — A  measured 
quantity  of  air  is  drawn  through  some 
(le-hydrating  solution,  such  as  con- 
centrated sulphuric  acid,  until  the 
moisture  is  completely  removed  and 
the  increase  in  the  weight  of  the  solu- 
tion noted. 

H\groscopic  Method. — This  meth- 
od is  chiefly  useful  in  an  approximate 
determination  of  the  relative  humidity 
directlv.  It  is  known  that  nearly  all 
animal  and  vegetable  substances  con- 
taining albumen  or  cellulose,  and  also 


temperatures.  This  relationship  of 
moisture  content  of  various  textiles  to 
different  atmospheric  humidities  and 
temperatures  has  been  very  thor- 
oughly investigated  by  Schloessing  in 
France. 

It  is,  therefore,  to  be  seen  that  the 
moisture  content  of  the  air  will  be  ap- 
proximately indicated  by  measuring 
the  increase  in  weight  of  a  skein  of 
silk,  or  other  textile,  whose  dry  weight 
has  been  definitely  determined.  Such 
an  instrument  for  the  measurement  of 
humidity  has  been  devised  by  William 
D.  Hartshorne,  of  Lawrence,  Mass. 

The  action  of  the  hair  hygrometer 
depends  upon  its  linear  expansion,  due 
both  to  humidity  and  temperature. 
The  accuracy  of  this  type  of  hy- 
grometer was  thoroughly  investigated 
by  Regnault.  It  may  be  calibrated  to 
give  a  fairly  accurate  indication  of  hu- 
midity throughout  a  considerable 
range  of  temperature.  However,  the 
elasticity  of  the  hair  or  any  similar 
fiber  is  not  permanent  and  any  instru- 
ment operating  on  this  principle  re- 
quires frequent  calibration  and  re- 
adjustment.   Therefore,  it  can  be  used 
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only  in  connection  with  some  instru- 
ment giving  absolute  determinations. 
In  his  investigations  of  atmospheric 
humidity,  Regnault  found  that  a  solu- 
tion of  calcium  chloride  exposed  to 
the  air  would  assume  a  density  in 
proportion  to  the  relative  humidity. 
If  the  air  became  drier,  it  would  evap- 
orate moisture  from  the  solution,  in- 
creasing its  density.  If.  on  the  other 
hand,  the  humidity  of  the  air  in- 
creased, moisture  would  be  absorbed 
by  the  solution  until  it  reached  an 
equilibrium. 

A  test  was  made  by  the  writer  in 
May,  1902,  to  determine  the  moisture- 
absorbing  properties  of  calcium-chlo- 
ride brine  for  the  purpose  of  air  con- 
ditioning. It  wa>  f(»uiid  thai  with  a 
constant  humidity  of  the  air,  the  rate 
of  absorption  varied  directly  in  pro- 
portion to  its  change  in  density,  and 
that  the  density  of  the  solutitm  de- 
creased to  a  point  where  absorption 
stopped.  In  connection  with  this  test 
an  interesting  phenomenon  was  ob- 
served relative  to  the  conver>ion  of 
the  latent  heat  into  sensible  heat  of 
the  moisture  thus  absorbed.  By  meas- 
uring the  increase  in  temperature,  it 
was  found  possible  to  account  very 
closely  for  the  calculated  latent  heat 
of  the  moisture  removed.  The  tem- 
perature of  the  solution  was.  further- 
more, considerably  higher  than  the 
final  temperature  of  the  air.  This 
may  be  explained  by  the  assumption 
that  the  absorption  and  conse(|uent 
heat  transformation  occurred  at  the 
surface  film  where  the  air  in  the  film 
and  the  li(|uid  were  heated  to  an  ecjual 
temperature,  and  that  not  all  of  the 
air  came  into  direct  contact  with  the 
liquid.  This  is  the  direct  inverse  of 
phenomena  occurring  in  cvaportion 
with  incomplete  saturation.  Here  the 
temperature  of  the  air  is  lowered  to 
correspond  with  the  increase  in  latent 
heat  by  evaporation,  while  the  water 
always  remains  at  a  lower  temperature 
than  the  partially  saturated  air. 

In  IQOQ.  in  connection  with  a  test 
made  upon  a  humidifying  plant  for 
conditioning  tobacco,  similar  phenom- 
ena were  noted.  It  was  found  that 
the  ventilation  of  cool,  dry  tobacco 
with  moist  air  produced  a  rapid  rise 


in  temperature  both  of  the  air  and  of 
the  tobacco,  which  rose  to  a  much 
higher  temperature  than  the  air. 

Dczv-Pomt  Method. — The  dew- 
point  method  was  first  brought  into 
use  by  Daniels  and  by  Regnault,  and 
adopted  by  the  L'nited  States  Weather 
Bureau  in  the  determination  of  the 
values  used  in  their  psychrometric 
tables.  The  flew  point  is  measured 
directly  by  observing  the  temperature 
at  which  moisture  begins  to  form 
upon  an  artificially  cooled  mirror  sur- 
face. Determination  bv  this  method 
is  extremely  delicate,  and  when  suit- 
able precautions  are  taken  is  consid- 
ered very  accurate.  However,  it  is 
questionable  whether  the  true  dew 
j)oint  is  ever  (|uite  as  low  as  indicated 
by  this  method. 

Evaporative  or  Psychrometric  Meth- 
od.— The  evajiorativc  or  psychromet- 
ric methofl  has  not  heretofore,  to  the 
writers  knowledge,  been  definitely 
accepted  as  an  absolute  means  of 
moisture  determination.  i)ut.  as  will  be 
demonstrated,  is  independent  of  and 
preferable  to  all  other  methods  in 
scope  and  accuracy.  It  is  of  special 
interest  in  relation  to  the  art  of  air 
conditioning,  because  the  same  funda- 
mental phenomena  are  involved  and 
subject  to  the  same  theory.  It  is  of 
service  not  only  in  the  art  of  air  con- 
ditioning, but  also  a  departure  in  the 
science  of  meteorology.  It  provides 
a  method,  remarkable  for  simplicity 
and  accuracy,  for  the  flctcrmination  of 
the  specific  heat  of  air.  which  present 
methods  have  failed  to  establish, 
within  an  imquestioned  accuracv  of 
2%.  _ 

This  method  of  moisture  determi- 
nation depends  upon  the  cooling  effect 
produced  by  the  evaporation  of  mois- 
ture in  a  partially  saturated  atmos- 
phere. This  is  usually  measured  by 
covering  the  bulb  of  an  ordinary  mer- 
curial thermometer  with  a  cloth  or 
wick  saturated  with  water  and  com- 
paring its  temperature  with  that  of  a 
thermometer  unaffected  bv  evapora- 
tion. The  covered  bulb  is  termed  the 
wet-bulb  thermometer,  and  the  differ- 
ence between  the  wet  and  dry-bulb 
readings  is  termed  the  wet-bulb 
depression.     The  temperature  of  the 
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wet  bulb  is  affected  in  a  measure  by 
radiation  from  surrounding  objects. 
It  is,  therefore,  very  susceptible  to  air 
currents  which  serve  to  increase  the 
evaporation  and  therefore  decrease  the 
percentage  of  error  due  to  radiation. 
(Jn  this  account,  the  earlier  and  more 
convenient  form  of  hygrometer  using 
a  stationar)-  wet  bulb  is  very  unreli- 
al)le,  considerable  correction  being 
necessary  for  radiation.  The  sling 
psychromcter  advocated  by  the  L'nited 
States  Weather  liureau  overcomes 
this  error  to  a  great  extent  by  increas- 
ing the  ventilation  and  consequent 
rate  of  evaporation  to  such  a  degree 
that  the  heat  received  bv  radiation 
becomes  a  small  percentage  of  the 
total  heat  transformation. 

The  tables  of  the  United  States 
Weather  I>ureau  based  upon  an  em- 
pirical formula  <leduced  by  Prof.  \\  m. 
Fcrrcl  from  simultaneous  determina- 
tions with  the  sling  psychrometer  and 
the  dew-point  instrument  are  more  re- 
liable, and  are  now  generally  used. 
The  limitations  of  this  formula  are 
admitted,  since  it  is  held  to  be  correct 
onlv  over  the  range  of  observation 
from  which  it  was  deduced,  including 
simply  temperatures  below  120°  F. 

Professor  Ferrel's  formula,  as  given 
in  the  tables  of  the  United  States 
Weather  Bureau,  is : 

e  =  e'  —(0.000367  P)  (t  —  t') 
t'  — 32 

ri+ ) 

1571 

where 

e  r=  partial  pressure  of  the  moisture 
in  the  air,  which  also  =  va- 
por   pressure    corresponding 
to  the  dew  point. 
e'  =  the  vapor  pressure  correspond- 
ing to  -aturation  at  wet-bulb 
temperature  t', 
P  =:  the  barometric  pressure, 
t  =  dr}'-bulb  temperature  in  deg.  F. 
t'  =r  wet-bulb  temperature  in  deg.  F. 
The  temperature  of  the  dew  point  is 
found    by    selecting    the    temperature 
corresponding  to  the  pressure  e.  from 
the  temoerature-pressure   diagram  or 
table.     The  per  cent,  of  relative  hu- 

e 
miditv    is    R  :=  — ,    where    Ct  is    the 
et 


vapor  pressure  corresponding  to  the 
dry-bulb  temperature  t,  as  previously 
demonstrated. '  The  absolute  humidity 
expressed  in  grains  of  moisture  per 
cubic  foot  is  then  determined  by  mul- 
tiplying the  grains  of  moisture  per 
cubic  foot  corresponding  to  saturation 
at  dry-bulb  temperature  by  the  per 
cent,  of  relative  humidity  thus  deter- 
minetl. 

The  writer  would  substitute  for 
such  an  empirical  formula  a  rational 
one,  having  a  thermodynamic  basis — 
that  is,  a  formula  depending  upon  the 
transformation  of  sensible  heat  into 
latent  heat  in  the  adiabatic  saturation 
of  dry  air. 

The  author  first  observed  that  the 
wet-bulb  temperature  given  in  the 
psychrometric  tables  of  the  United 
States  Weather  Bureau  agreed  sub- 
stantially with  the  computed  tem- 
perature at  which  air  of  a  known 
temperature  and  moisture  content 
would  become  saturated  adiabatically 
— i.  e.,  without  the  addition  or  sub- 
traction of  heat.  These  calculations 
were  made  by  the  writer  in  1903,  in 
determining  the  moisture-absorbing 
capacity  of  air  in  connection  with  the 
fan  systems  of  drying.  Subsequently, 
this  relationship  was  still  further  in- 
vestigated and  thoroughly  established 
in  connection  with  the  system  of  air 
conditioning  introduced  by  the  writer. 

Tests  upon  progressive  fan-system 
dry  kilns  in  1904  disclosed  the  fact 
that  the  wet-bulb  temperature  was 
substantially  the  same  in  all  parts  of 
the  kiln  regardless  of  the  drop  in  tem- 
perature due  to  moisture  absorption, 
a  phenomenon  which  logically  results 
from  the  identity  of  the  wet-bulb  tem- 
perature and  the  temperature  of  adia- 
batic saturation. 

PSYCHROMETRIC   PRINCIPLES 

The  following  principles  underlie 
the  entire  theory  of  the  evaporative 
method  of  moisture  determination,  as 
well  as  of  air  conditioning: 

(A)  When  dry  air  is  saturated  adia- 
baticallv  the  temperature  is  reduced 
as  the  absolute  humiditv  is  increased, 
and  the  decrease  of  sensible  heat  is 
exactly  equal  to  the  simultaneous  in- 
crease in  latent  heat  due  to  evapora- 
tion. 
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(B)  As  the  moisture  content  of  air 
is  increased  adiabatically  the  tem- 
perature is  reduced  simultaneously 
until  the  vapor  pressure  corresponds 
to  the  temperature,  when  no  further 
heat  metamorphosis  is  possible.  This 
ultimate  temi^erature  may  be  termed 
the  temperature  of  adiabatic  satura- 
tion. 

(C)  When  an  insulated  body  of  wa- 
ter is  permitted  to  evaporate  freely 
in  the  air,  it  assumes  the  temperature 
of  adiabatic  saturation  of  that  air  and 
is  unaffected  by  convection — i.  e..  the 
true  wet-bulb  temperature  of  air  is 
identical  with  its  temperature  of 
adiabatic  saturation. 

From  these  three  fundamental  prin- 
ciples there  may  be  deduced  a  fourth : 

{D)  The  true  wet-bulb  temperature 
of  the  air  depends  entirely  on  the 
total  of  the  sensible  and  the  latent  heat 
in  the  air,  and  is  independent  of  their 
relative  pri>porti(ins.  In  other  words, 
the  wet-bulb  temperature  of  the  air  is 
constant,  providing  the  total  heat  of 
the  air  is  constant. 

AFPLIC.XTION      OF      THE      EV.\rOR.\TI0\ 

CAF.ORIMKTRR   TO  Til  1=1  DKTKRMI- 

NATIOX     OF     TlIi:     SI'FCIFIC 

HE.\T  OF  .MR 

In  consequence  of  the  psychrometric 
principles  A.  V>  and  C.  the  moisture 
content  of  air  from  accurate  psychro- 
metric readings  may  be  easily  com- 
puted, i)rovided  the  recjuired  tem- 
perature is  known,  as  well  as  the 
density  relations  in  a  mixture  of  pure 
air  and  saturated  water  vapor,  and 
also  the  exact  latent  heat  of  water 
vapor,  and  the  specific  heat  of  air  and 
of  water  vapor  at  any  temperature. 

Recent  research  into  the  properties 
of  water  vapor  has  fully  established  its 
properties  to  a  great  degree  of  ex- 
actness, with  the  possible  exception  of 
the  specific  heat,  which  is  of  minor 
importance  in  psychrometric  calcula- 
tions. The  author,  however,  was  sur- 
prised to  find  upon  investigation  that 


the  usual  value  assigned  to  the  specific 
heat  of  air  was  unquestionably  incor- 
rect, since  it  had  been  definitely 
proved  to  be  variable,  and  not  a  con- 
stant as  assumed  by  Regnault.  More- 
over, recent  investigators  conducting 
their  cx()eriments  with  modern  appa- 
ratus, supposeilly  with  extreme  accu- 
racy, differed  from  each  other  by  more 
than  3%,  and  from  the  generally 
accepted  value  of  Regnault  by  more 
tlian  2y< .  Therefore,  in  order  to  use 
a  rational  formula  in  the  construction 
of  accurate  psychrometric  charts  and 
tables,  it  becomes  necessary  to  deter- 
mine the  specific  heat  of  air  to  a  much 
greater  degree  of  accuracy  than  is 
known  at  present. 

( .\t  the  time  of  this  writing,  the  au- 
thor stated,  he  was  not  prepared  to 
give  any  definite  data  with  regard  to 
such  determinations,  but  presented  a 
method  of  employing  the  evaporation 
calorimeter  which  apparently  affords 
great  accuracy  and  upon  which  greater 
reliance  can  be  placed  than  upon  pre- 
vious methods.) 

dkruatiox  of  a  ratio.n'af.  psyciiro- 
mf:tric  formula 

In  considering  the  interchanges  of 
heat  occurring  in  psychrometric  phe- 
nomena, it  is  essential  to  consider 
primarily  the  relative  weights  of  dry 
air  and  of  water  vapor,  rather  than 
the  usual  density-temperature  rela- 
tionshij) — that  is.  it  is  necessary  to 
express  moisture  content  as  weight  of 
water  vapor  per  pound  of  pure  air, 
rather  than  as  weight  of  water  vapor 
per  cubic  foot  of  space.  Moreover, 
this  relationship  is  much  more  adapt- 
able to  all  of  the  usual  calculations  in 
air  conditioning  and  in  meteorolog>'. 
The  author,  accordingly,  has  con- 
structed all  his  formula?  and  psychro- 
metric charts  upon  this  basis.  In  the 
fleduction  of  the  fornnda?  and  in  the 
construction  of  the  accompanying 
charts,  the  following  fundamental  data 
were  employed : 


a  Standard  barometric  pressure  =  29.92  in.  mercury  =  14.6963  lb.  per  sq. 

in.  ^  21 16.3  lb.  per  sq.  ft. 
b  Absolute  temperature  =  t  -|-  459.62°  F. 
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heat  required  to  raise  i  lb.  of  water  from  32°  to  212° 


C   B.    T.    U.  r= 


180 


d  Mechanical  equivalent  of  heat  =:  777. S^  ft. -lb. 

e  Specific  volume  of  air  =  weight  of  i  cu.  ft.  of  pure  air  at  2>^°  F.  and 
29.92  in.  barometric  pressure  =  0.080728  lb.  per  cu.  ft.  Therefore 
pv 

T 
/  Instantaneous  specific  heat  of  air  Cp^  =  0.241 12  -f  0.000009  t°  F. 
g  Vapor  pressure,  Ilolborn  and  Henning's   modification   of  the   Theisen 

P 

fonuula   (t +  495.6)  log =  5.409  (t  —  212)  — 3.71  X  10-" 

14.70 
[(689-t)*—( 477)*],  as  calculated    in    tables    of    Marks    and    Davis 
(1909). 

h  Specific  volume  of  steam  as  calculated  in  steam  tables  of  Marks  and 
Davis   (  1909), 

i  Latent  heat  of  water  vapor. 

r  =  141. 124  (689  —  t)  0.31249  (t  =  deg.  F.). 

r  =  io<>.i6  —  0.56  deg.  F. 

(approximately  between  40°  and  150°  F.). 

/  Instantaneous  sjjccific  heat  of  water  vapor  (approximately) 
Cp,  =  0.4423  +  0.00018  t°  F. 

k  Specific  weight  of  water  vapor  at  saturation  for  any  pressure  and  tem- 
perature. 


specific  volume  of  air 

S=r  ^ 

specific  volume  of  steam 

With  respect  to  the  reliability  of 
these  data,  those  on  the  latent  heat  of 
steam  may  be  accepted  as  absolute 
within  o.i^.  since  the  agreement  of 
recent  investigators  seems  to  have  es- 
tablished the  present  values  beyond 
question.     Strange  to    say,    however, 
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the  specific  heat  of  air,  as  already 
pointed  out,  has  not  been  established 
with  accuracy  within  2%. 

Regnault  gives  it  as  a  constant, 
Cp  =  0.2375,  and  this  value  has  been 
generally  accepted.  However,  Hol- 
born  and  Henning,  whose  valuable  de- 
terminations in  steam  are  well  known, 
have  demonstrated  it  to  be  a  variable. 
For  nitrogen  they  give  a  value  C 
(0  —  t)  =  0.2350  -(-  0.000019  t  (t  in 
deg.  Cent.),  a  straight-line  relation- 
ship, although  for  superheated  vapors 
they  find  equations  of  a  higher  degree. 
The  plot  of  their  values  for  C  for  ni- 
trogen lacks  considerable  uniformity. 
So  far  as  the  points  given  are  con- 
cerned, they  do  not  seem  to  warrant 
assuming  a  straight-line  relationship. 
Their  points  would  seem  to  indicate 
rather  a  curve  with  considerably  great- 
er values  at  lower  temperatures  than 
given  by  their  line.  If  their  values 
were  accepted  at  atmospheric  tempera- 
tures we  would  have  a  specific  heat  for 
air  considerablv  lower  than  that  given 
by  Regnault,  while  psychrometric  evi- 
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dencc  seems  to  indicate  that  it  should 
be  considerably  higher  at  such  tem- 
peratures. The  most  reliable  of  re- 
cent determinations  would  seem  to  be 
that  of  W  .  F.  G.  Swann.  In  his  paper 
he  i)oints  out  a  defect  in  the  method  of 
Regnault  which  would  account  for  the 
latter's  value  being  too  low.  The  val- 
ues given  by  Swann  have  therefore 
been  adopted  in  this  paper;  although 
they  appear  still  to  require  confirma- 
tion, since  there  would  seem  to  be  con- 
siderable opportunity  for  error  in  the 
method  of  air  measurement  used  in 
his  experiments. 

The  psych rometric  charts,  Figs,  i 
and  2,  are  constructed  accurately  from 
the  foregoing  data.  Fig.  2  exhibits  all 
psychrometric  relationships,  between 
the  temperatures  of  20°  and  380°,  and 
saturation  temperatures  up  to  143°. 
Fig.  I  gives  the  same  values  between 
temperatures  20°  and  110°  and  satu- 
ration temperatures  to  95°.  These 
charts  are  here  shown  to  a  greatly  re- 
duced scale.  In  its  original  form, 
Fig.  I  permits  the  reading  of  both  the 
wet-  and  dry-bulb  temperatures  to  an 
accuracy  of  0.1°  and  of  the  moisture 
weight  per  pound  of  air  to  0.2  grains. 
All  calculations  have  been  made  with 


ai.;euiac\    lu  live  >igiiilicaul  figures  by 
means  of  a  Tiiatcher  sli<le  rule. 

(In  the  complete  paper  the  author 
here  gives  the  formula'  from  which  his 
psychrometric  charts  were  plotted.) 

The  need  of  an  accurate  rational 
psychrometric  formula  for  vapor  pres- 
sures using  mo<lern  data  is  therefore 
apparent.  The  required  values  could 
be  obtained  indirectly  from  the  for- 
mula already  given,  but  computation 
is  facilitated  by  another  derivation  giv- 
ing directly  the  vapor  pressure    e. 

( The  author  here  shows  the  steps 
taken  in  deducing  his  rational  psychro- 
metric formula. ) 

(P-e')   (t-f) 

e  =  e' [3I 

2800 —  1.3  t' 
in  which 

e  =  vapor  pressure  of  saturated  wa- 
ter vapor. 

e'  1=  vapor  pressure  at  the  dry-bulb 
temperature. 

P  =r  barometric  pressure. 

t  =:  temperature  of  the  dry  bulb. 

t'  =  temperature  of  the  wet  bulb. 

This  formula  will  give  values  of  e 
for  all  wet-  and  drv-bulb  tem- 
peratures and  all  barometric  pressures 
with  an  error  of  less  than  0.5%. 
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This  equation  should  be  used 
where  the  true  wet-bulb  temperature 
is  obtained  as  in  the  aspiration 
psychrometer.  With  the  sling  psy- 
chrometer  a  correction  must  be  made 


for  the  per  cent,  of  relative  humidity. 
Let  W  be  the  grains  of  moisture  per 
cubic  foot  at  any  vapor  pressure  e, 
and  Wo  grains  per  cubic  foot  at  Cj; 
then 


W, 


W=(RW3)=—     e'  — 


[■ 


(P-e')(t-t') 


also 


for  the  error  in  depression  due  to  ra- 
diation and  stem  correction.  This  is 
inversely  proportional  to  the  velocity. 
It  is  also,  of  course,  greatly  affected 
by  the  conditions  of  exposure — i.  e., 
whether  it  is  surrounded  on  all  four 
sides  by  bodies  at  the  temperature  of 
the  dry  bulb,  or  only  partly  by  bodies 
of  that  or  a  difTerent  temperature. 
The  effect  of  radiation  outside  of  an 
enclosure  may  be  assumed  to  be  ap- 
proximately one-half  of  that  within  an 
enclosure. 

A  sling  psychrometer  15  in.  in 
length  is  orclinarily  revolved  between 
150  and  225  R.  P.  M.,  giving  a  ve- 
locity between  1200  and  1800  ft.  per 
mill.  This  will  give  a  radiation  error 
of  2.6  to  1.75%  within  an  enclosure, 
and  1.3  to  0.9%  without  an  enclosure. 
Hence  an  average  radiation  error  of 
1.6%  of  the  wet-bulb  depression  may 
be  arbitrarily  assumed.  The  wet-bulb 
depression  given  by  the  sling  psy- 
chrometer may  be  corrected  by  this 
amount  to  give  the  true  depression, 
which  may  be  used  in  the  foregoing 
psychrometric  formula,  or  the  formula 
itself  may  be  modified  to  allow  for  this 
error. 

If  this  formula  is  corrected  for 
1.6%    radiation    error 

CP  — e'Vt— t') 

e  =  e' [4] 

2755— 1.28  t' 
for  the  sling  psychrometer. 

Using  the  true  wet-bulb  depression 
in  formula  [3],  letting  e,  be  the  vapor 
pressure   corresponding  to   saturation 
at  the  drv-bulb  temperature  t 
e     '    e'        rP— e')(t— f) 

R  =  -  =  -= --[S] 

e,       e-       (2800 — i.3t)e2 


2800 —  1.3  t' 


] 


(460  +  t'\ 
)W, 
460  -i-  t  / 


w,, 


[6] 


[7] 


where  W  is  the  grains  of  moisture  per 
cubic  foot,  corresponding  to  the  dew 
point  at  vapor  pressure  e. 

EFFECT   OF   CHANGE    IN    BAROMETRIC 
PRESSURE 

Suppose  that  air  in  which  the  vapor 
|)ressurc  is  e,,  is  compressed  from  a 
l)arometric  pressure  Pq  to  a  barometric 
pressure  P,  then  the  partial  pressure 
of  both  the  air  and  the  vapor  are  in- 


creased   proportionally  and  e 


eoP 


The  temperature  corresponding  to  sat- 
uration at  e  is  the  temperature  of  the 
dew  point  at  pressure   P. 

The  per  cent,  of  isothermal  satura- 
tion becomes 

e  Co  P        Ro  P 

R=   -   = = ....[8] 


Co  ^o      -t^o  0 


where  e.,  is  the  saturated  vapor  pres- 
sure corresponding  to  the  dry-bulb 
temperature  t. 

TOTAL    HEAT    CURVE 

This  curve  shows  the  sensible  heat 
in  the  air  above  a  base  temperature  of 
0°  F.,  plus  the  latent  heat  contained 
in  the  water  vapor  at  saturation,  but 
not  including  the  heat  of  the  liquid. 
Since  the  wet-bulb  temperature,  or 
adiabatic  lines  contain  all  points  hav- 
ing the  same  total  heat  (neglecting 
heat  of  liquid),  the  curve  serves  to 
determine  the  total  heat  in  the  air  un- 
der any  and  all  conditions  represented 
by  the  chart.  This  is  of  great  con- 
venience in  calculating  refrigeration 
required  to  cool  and  de-humidify  air. 
For  example,  suppose  it  is  required  to 
find  the  refrigeration  necessary  to  cool 
I   lb.   of  air  containing  q8  grains  of 
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moisture  and  having  a  dry-bulb  tem- 
perature of  95°,  to  a  final  temperature 
of  40°  saturated.  We  find  from  the 
chart  that  the  wet-bulb  temperature  is 
75°.    The  total  heat  corresponding  to 


a  saturation  temperature  of  75°  is  37.8 
B.  T.  U..  while  the  total  heat  at  40° 
is  15.3  B.  T.  U.  The  difference,  22.5 
B.  T,  U..  is  the  refrigeration  required 
per  pound  of  air. 


Modern   Design  in  Hospital  Heating 

(Concluded  from  Novetnbcr  Issue) 


"A  tyi)c  of  heating  system  that  is 
gaining  much  favor  in  large  institu- 
tions as  its  advantages  are  becoming 
better  known  is  the  hot-water  heating 
by  forced  circulation.  By  this  is  meant 
a  system  of  hot-water  heating  in  which 
a  circulation  is  inducetl  by  means  of  a 
pump  placed  in  the  circuit  of  the 
mains,  the  water  being  heated  by 
either  exhaust  or  live  steam,  or  by 
both.  Tlie  advantages  of  this  system 
are  economy  in  steam  consumption, 
ease  of  control,  the  maintenance  of  a 
constant  temperature  in  the  war<ls,  and 
the  al)ility  to  run  the  mains  anywhere, 
regardless  of  the  grades,  thereby  mak- 
ing possible  the  location  of  the  power 
house  at  a  desirable  point,  which  is 
often  not  possible  with  a  wholly  steam 
system  uidc^s  pmnps  or  other  devices 
are  installed  to  return  the  water  of 
condensation  to  the  boilers  or  ex- 
pensive ])ipe  tunnels  are  built.  Some 
of  the  disadvantages  of  this  system 
are  that  it  is  necessary  to  have  an  in- 
dependent steam  system,  as  steam  is 
recjuired  for  other  purposes  in  nearly 
all  hospital  buildings:  that  it  re(|uires 
a  greater  amount  of  radiation  than  a 
steam  system  and  a  consec|ucnt  greater 
cost  of  installation ;  that  it  requires 
greater  euijinecring  aliilitv  or  knowl- 
edge of  design  :  and  that  it  nnist  be 
installed  in  a  more  careful  and  better 
manner  than  the  usual  type  of  steam 
systems.  One  of  the  great  advantages 
and  one  that  should  not  be  overlooked, 
is  the  ability  to  control  the  tem- 
perature in  the  buildings  by  control- 
ling the  temperature  of  the  water  and 
the  flow  at  the  power  house,  besides 
the  individual  control  of  the  radiators 
or  coils.  That  this  means  much  will 
be  conceded  when  we  consider  the 
great    vnrintion     in    temperatures    to 


which  we  who  live  in  the  Kast  are  sub- 
jected. 

"In  the  Xew  England  States,  for 
exanqde.  the  tenq^erature  varies  dur- 
ing the  heating  season  from  zero  to 
50°.  and  even  more.  As  sufficient  ra- 
diation must  be  installed  to  heat  the 
rooms  to  70°  in  zero  weather,  and  as 
the  average  tenqierature  for  the  heat- 
ing season  in  Xew  England  is  approx- 
imately 35°  F..  with  a  steam  system  of 
100%  more  steam  is  used  for  heating 
than  is  actually  re<|uired.  If  proper 
attention  could  l)e  given  and  the  railia- 
tion  shut  off  when  the  temi>erature 
gets  ab<ive  70".  this  would  not  occur, 
but.  unfortunately,  this  is  not  possible 
where  there  are  a  great  many  radiators 
or  coils,  and,  besides,  it  is  much  easier 
to  open  a  window  and  let  the  surplus 
heat  escape. 

"In  some  of  the  better  class  of  hos- 
pital building'^,  thermostatic  valves  are 
installed  on  the  heat  sources,  which 
regulate  the  tenq)crature  of  the  build- 
ing by  regulatit^n  of  the  supply  of 
steam  to  the  radiation.  Such  devices 
are  not  only  an  expense  to  install,  but 
are  often  found  troublesome  to  main- 
tain. Their  installation  the  writer 
would  recommend  only  to  the  better 
class  of  builflings  ami  large  warfls  and 
clinics  where  first  cost  is  not  to  be  con- 
sidered. It  may  l)e  claimed  that  it  is 
possible  to  obtain  a  degree  of  regula- 
tion with  steam  by  varying  the  pres- 
sure, but.  even  so,  the  best  that  can 
be  obtained  by  such  a  method  is  by  the 
use  of  high-pressure  steam  direct  from 
the  boilers,  which  is  not  good  practice. 

".\  hot-water  system  is  especially 
aflapted  to  the  heating  of  many  widely 
separated  buildings.  Where  ventila- 
tion or  rapid  air  changes  are  required, 
fan=;  "supplying  fre^h  air  or  exhausting 
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vitiated  air  are  driven  by  electric  mo- 
tors. The  hot  water  for  all  domestic 
purposes,  also  for  the  heating  system, 
is  heated  at  the  central  plant,  and  all 
apparatus  centralized  in  the  power 
house. 

COMBINATION  FORCED  HOT  WATER  AND 

STEAM    HEATING    SYSTEM    FOR  A 

CANADIAN    HOSPITAL 

"A  recent  desir:;n  for  a  large  system 
of  hospital  heating  and  ventilating  in 
the  Dominion  of  Canada,  where  ex- 
treme temperatures  had  to  be  consid- 
erctl,  may  be  referred  to.  After 
months  of  very  careful  study  a  com- 
bination system  was  adopted — namely, 
a  forced  hot-water  system  for  all  di- 
rect heating  and  a  steam  system  for  all 
tempering  coils.  I'ractically  every 
room  in  the  group  of  a  dozen  or  more 
buildings  is  to  be  warmed  by  direct 
radiation.  Tempered  air  will  be  intro- 
duced to  all  large  wards  and  operating 
rooms  and  such  other  rooms  aj  require 
rapi<l  air  changes.  The  ventilation 
will  be  entirely  independent  of  the 
heating  system  and  will  be  largely  by 
exhaust  fans  on  the  roofs  controlled 
bv  electric  motors. 

"The  writer  thoroughly  believes  in 
natural  ventilation  as  far  as  possible. 
There  are  but  ver^-  few  days  during 
the  heating  season  that  the  well-trainerl 
nurse  will  not  have  the  windows  partly 
open  to  admit  the  health-giving  fresh 
air  just  as  it  is  provided  by  the 
Creator.  At  such  times,  the  direct 
hot-water  heat  will  probably  care  for 
the  temperature  of  the  rooms  and  the 
tempered  air  will  not  be  required. 
Therefore,  the  fans  introducing  this 
air  can  be  shut  down  and  the  expense 
of  operation  saved. 

"I  have  often  found  entire  systems 
where  the  wards  were  wholly  depend- 
ent upon  the  introduction  of  air  by 
fans  or  under  pressure,  where,  owing 
to  the  great  expense  of  operation,  the 
same  are  not  used  or  only  partly  so, 
and,  therefore,  no  air  is  admitted  to 
the  rooms  if  doors  and  windows  are 
closed,  except  what  enters  by  wall  or 
window  leakage.  In  designing  the 
plenum  chambers  and  ducts,  in  this 
instance,  they  are  so  arranged  as  to 
introduce  constantly  tempered  air  by 


gravity,  should  the  fans  be  closed; 
also,  the  system  of  ventilation  will  be 
open  upon  the  same  general  plan  by 
the  introduction  of  aspirating  coils 
either  in  the  lines  themselves  or  at  the 
point  of  assembly  on  the  roof.  In 
this  way,  while  we  shall  be  able  con- 
stantly to  care  for  our  room  tem- 
peratures by  direct  radiation,  we  shall 
also  have  a  natural  gravity  ventilating 
system  that  will  give  us  from  two  to 
three  changes  of  air  per  hour,  even 
though  the  exhaust  fans  be  closed 
down.  This  is  perhaps  the  first  com- 
bination hot-water  and  steam  system 
of  this  nature  applied  to  hospital  prac- 
tice, and,  no  doubt,  will  be  watched 
with  a  great  deal  of  interest.  For  a 
largely  scattered  institution  located  in 
a  cold  section  of  the  country,  what  is 
now  being  planned  for  this  modern 
hospital  will,  it  is  thought,  prove  the 
simplest,  most  economical  and  satis- 
factory of  all  systems." 

■ 

Greenhouse  Heating  Charts 
By  John  A.  Payne 
Attention  is  called  to  a  transpositiorr 
of  the  charts  on  this  subject  appearing 
in  the  last  (November)  issue.  Chart  2 
on  pape  39  and  Chart  5  on  page  32  should 
be  transposed.  The  error  will  be  obvious 
to  anyone  making  use  ot  the  charts,  but 
is  here  called  to  the  attention  of  our 
readers,  so  that  in  filing  these  charts  they 
may  be  given  their  proper  place. 


The  Desired  Increase  of  Power  Obtained 

by    Cutting    Down    the    Back 

Pressure 

It  seems  hard  to  realize  that  even  to- 
day many  manufacturers  are  throwing- 
away  their  exhaust  steam  instead  of 
utilizing  it  for  heating  or  manufacturing 
purposes.  Further  cases  have  often 
arisen  where  a  manufacturer  needed 
more  power  to  meet  an  increase  of  fac- 
tory production  and  immediately  pur- 
chased a  new  engine  whereas  the  old  one 
might  have  been  made  to  do  the  work 
if  its  back  pressure  had  been  cut  down. 

A  steam  heating  concern  recently  in- 
spected a  manufacturing  plant  where  an 
increase  of  power  was  desired,  as  the 
factorv  output  had  somewhat  increased. 
The  manufacturers  had  about  decided  to 
put  in  a  new  engine,  but,  after  having 
carefull}-  considered  the  report  of  the 
engineers,  concluded  to  put  in  a  Webster 
vacuum  system.  It  was  found  that  with 
the  vacuum  system  the  back  pressure 
was  reduced  sufficiently  to  enable  the  en- 
gine to  perform  the  increased  work. 
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IT  IS  evident  that  the  heatinp^  and 
medical  professions  have  at  last 
aroused  themselves  to  a  determination 
to  discover  the  essence  of  good  ventila- 
tion, or,  at  least,  to  learn  the  secret 
of  what  really  constitutes  "fresh"  air. 
There  is  no  denyinj:^  the  fact  that  the 
Government  tests  in  this  connection, 
coupled  witli  recent  theories  of  medical 
experts,  have  given  a  distinct  jolt  to 
those  who  felt  that  practically  the  last 
word  had  been  said  as  to  the  character 
of  the  atmosphere.  .\\.  the  same  time 
the  new  attitude  towards  ventilation 
has  done  little  to  clarify  the  situation 
as  far  as  actual  practice  is  concerned. 
It  is  easy  to  propose  schemes  that  will 
serve  very  well  as  temporary  expedi- 
ents, but  which  are  far  too  trouble- 
some or  unwieldy  for  continuous  use. 
That  is  the  present  difficidty  in  the 
way  of  the  adoption  of  most  of  the 
new  theories  regarding'  fresh  air.  In 
other  words,  the  method  whereby  arti- 
ficially wanned  air  is  to  be  given  pre- 
ciselv  the  same  characteristics  as  out- 


door air  at  the  same  temperature  and 
humidity  has  yet  to  be  worked  out  for 
adaptation  to  a  mechanical  heating  and 
ventilating  system. 

The  first  steps  in  the  important  in- 
vestigation about  to  be  undertaken 
will  be  to  identify  this  quality  pos- 
sessed by  "fresh"  air,  which,  it  is 
claimed,  is  destroyed  in  passing 
through  a  modern  heating  system. 
I'lic  next  step  will  be  an  effort  to  de- 
vise a  mechanical  arrangement  of  the 
ventilating  apparatus  best  calculated 
to  preserve  the  "freshness"  of  the  air. 
While  the  detpils  of  the  forthcoming 
investigations  are  not  yet  ready  for 
publication,  it  may  be  said  that  influ- 
ential members  of  both  the  medical 
and  heating  professions  are  ccniperat- 
ing  enthusiastically  on  the  project,  and 
in  one  city  have  already  secured  facili- 
ties through  the  local  officials  for  mak- 
ing the  most  ambitious  ventilation 
tests  ever  utulertaken  in  this  countrv. 


WiII-!X  the  matter  of  frequent 
temperature  fluctuations  was 
proposed  as  one  of  the  solutions  of  the 
problem  of  good  ventilation,  the  opin- 
oin  was  expressed  that  it  would  be  an 
easy  matter  to  adjust  the  dampers  in  a 
hot  blast  or  other  indirect  heating  sys- 
tem so  that  currents  of  warm  and.  at 
least,  mild  air  would  be  supplied  dur- 
ing altemate  intervals.  The  logic  of 
this  idea  has  recently  been  developed 
from  the  theory  that  human  beings  are 
most  healthy  when  living  an  outdcwr 
life.  There  they  are  subjected  to  con- 
tinuous and  often  violent  temperature 
fluctuations  in  the  surrounding  air, 
due  partly  to  actual  changes  in  the 
air  temperature  itself  and  partly  to  the 
cooling  effects  of  the  wind.  There- 
fore, runs  the  argiunent,  let  us  follow 
Xattire  and  fluctuate  our  indoor  tem- 
peratures. 
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New 
York 


Highest  temperatvire,  degrees  F 72 

Date  of  highest  temperature 4 

Lowest  temperature,  degrees  F 39 

Date  of  lowest  temperature 28 

Greatest  daily  range,  degrees  F 23 

Date  of  greatest  daily  range 9 

Least  daily  range,  degrees  F 4 

Date  of  least  daily  range 18 

Mean  temp,  for  month,  degrees  F '6 

Normal  mean  temp,  for  month,  deg.  F..  56 

Total  rainfall,  inches 5.38 

Total  snowfall,  inches !  0 

Normal  precijdtation,  this  month,  inchesj  3.71 

Total  wind  movement,  miles 11022        j 

Average  hourly  wind  velocity,  miles..  .  14.8   1 

Prevailing  direction  of  wind..  .  S.W. 

Number  of  clear  days 8 

Number  of  partly  cloudy  days 8 

Number  of  cloudy  days 15 

Number  of  days  on  which  rain  fell 20 

Number  of  days  on  which  snow  fell.  ...  *  0 

Snow  on  ground  at  end  of  month,  in i  0 


Bos- 
ton 


Pitts- 
burg 


73 
12 
34 
28 
26 

9 

3 
19 
53 
52 

2.27 

0 

3.86 
7023- 

9.4 
N.W. 
11 

6 
14 
11 

0 

0 


77 

4 
29 
29 
29 

6 

6 

2 
54 
54.9 

4.94 

0 

2.36 
6943 

9.3 
N.W. 

9 

8 
14 
14 

0 

0 


Chi- 
cago 


2 
79 


79 

3 
32 
27 
25 

6 

4 

8 
53 
53 

3 

0 

2.55 
9507 

12.8 
West 

7 

9 
15 
17 

0 

0 


St. 
Louis 


88 

3 
35 
27 
27 

6 

5 
20 
57 
58 

2.63 

0 

2.41 
7021 

9.4 
N.E. 

9 

6 
16 
10 

0 

0 
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Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United  States 

Weather  Bureau. 
Heavy'  lines  indicate  temperature  in  degrees  F. 
Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  a.m.  and  8  p.m. 
S — clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 
Arrows  fly  with  prevailing  direction  of  wind. 
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Peculiar    Conditions    in    Steam    Heating 
Plant 

Editor   Heating  and   \'e.vtilatixg   Maga- 
zine: 

I  give  below  a  descripnon  of  a  peculiar 
condition  existing  in  a  direct  steam  heat- 
ing system  supplied  from  cast-iron  sec- 
tional boilers  of  standard  make  and  fed 
by  means  of  an  overhead  steam  main  on 
a  two-pipe  system,  supply  mains  being 
dripped  at  the  present  into  a  low  return 
line,  into  which  return  risers  are  con- 
nected. Two  boilers  are  used  with  the 
above  system,  each  rated  at  about  6,000 
sq.  ft.,  while  the  system  contains  about 
10,000  sq.  ft.  of  direct  radiation. 

Trouble  was  first  noted  with  the  heat- 
ing system  when  the  same  was  placed  in 
service  at  the  beginning  of  the  season, 
when  the  outside  temperature  was  prob- 
ably from  55°  to  65°  F.  One  boiler  only 
was  started  up,  and  as  soon  as  steam 
pressure  in  the  same  raised  from  1Y2  to 
2  lbs.,  the  water  was  pushed  entirely  out 
of  the  gauge  glass,  apparently  backing 
up  in  the  return  mains.  This  condition 
existed  as  long  as  the  boiler  was  kept 
in  service,  i.  e.,  for  several  davs — when- 
ever the  steam  pressure  rose  above  i'/' 
lbs. 

During  this  time  a  number  of  tests 
were  made  on  the  boiler  and  no  difficulty 
was  experienced  in  keeping  the  pressure 
even  higher. 

Thinking,  perhaps,  there  was  some  de- 
fect with  the  boiler  in  use,  the  second 
boiler  was  cut  in  and  the  first  boiler  cut 
out,  and  the  same  conditions  noted,  i.  e., 
steam  pressure  could  be  kent  up  with  the 
greatest  ease,  and  the  water  apparently 
left  the  boiler  at  least  lower  than  the 
lowest  gauge  cock.  During  this  time, 
also,  practicallj'  none  of  the  radiators  on 
the  first  floor  or  basement  could  be 
heated,  although  the  radiation  on  the 
upper  three  floors  was  hot.  The  plant 
was  then  run  with  both  of  the  boilers  in 
service  and  the  entire  system  heated 
throughout,  the  boiler  water  line  remain- 
ing practically  stationary. 

While  the  two  boilers  were  in  service 
the  temperature  dropped  very  suddenly 
to  about  18°  to  20°  F.  and  no  difficulty 
was  experienced  in  either  heating  the 
building  or  maintaining  the  steady  water 
line  during  the  cold  period.  After  the 
cold  period  had  passed  off  and  the  tem- 
oerature  had  arisen  to  about  45°  to  50°, 
one  boiler  was  cut  out  and  the  condi- 
tions noted  at  the  time  of  operation  with 
boiler  were  repeated. 


I  am  at  quite  a  loss  to  understand  why, 
with  only  one  boiler  in  use  and  very 
moderate  outside  temperature,  the  sys- 
tem does  not  fill  with  steam  ana  why  the 
pressure  on  the  boiler  does  not  fall  if  the 
steam  condenses  in  tlie  system,  which 
would  seem  to  be  the  case  if  the  boilers 
were  very  much  too  small  for  the  job. 
.\s  far  as  can  be  learned,  all  the  piping 
throughout  is  of  adequate  size,  and  a 
number  of  gauge  readings  taken  on  the 
radiators  throughout  the  building  would 
indicate  ver\^  little  loss  of  pressure. 

The  above  plant  was  designed  with  the 
idea  that  one  boiler  would  heat  the  same 
in  mild  weather,  but  up  to  the  present 
time  this  has  not  been  accomplished.  I 
would  be  very  glad  to  know  whether  or 
not  you  have  had  similar  cases  called  to 
your  attention  and  what  the  explanation 
would  be,  as  at  the  present  time  I  can 
see  no  reason  why  one  boiler  should  not 
do  the  work. 

J.    L.   ElSER. 

Baltimore,    Md.,    November,    1911. 


The  conditions  surrounding  this  job 
are  extremely  puzzling,  if  the  real  cause 
is  not  known.  A  vigorous  draft  and  an 
intense  fire  account  for  the  ability  to 
show  pressure  on  the  boiler  when  one 
r>nly  is  being  used.  Notwithstanding  the 
show  of  pressure,  one  boiler  is  not  able 
to  carry  the  job  under  any  weather  con- 
ditions. Hence  the  water  banks  up  in  the 
system  instead  of  returning  to  the  boiler. 
To  prove  this,  run  one  boiler  with,  at 
least,  half  of  the  radiation  shut  oflf.  No 
doubt  the  job  will  then  circulate  prop- 
erly. 


Ten    Formulas   for    Radiation 
Editor   He.ming  and  Ventilating  Maga- 
zine, 

1  have  been  considerably  interested  in 
studying  the  "Ten  Formulas  for  Radia- 
tion" which  you  give  in  the  October  num- 
ber of  The  Heating  and  Ventilating 
Mag.\zine,  and  I  have  made  a  careful  com- 
parison of  all  of  them,  together  with  the 
formula  which  I  use  in  my  ow-n  practice, 
and  have  prepared  the  following  table  of 
the  results: 

Formula  C  factor  W  factor  G  factor        R 

W.E.L.  0.0056  0.092  0.34  86.6 

I  0.0056  0.084  0.32  82.1 

3  0.0050  0.050  0.50  106.5 

5  0.0102  0.070  0.28  87.3 

8  0.0060  0.090  0.45  106.2 

9  0.0052  0.071  0.50  109.9 
10  0.00545  0.075  0.30  77.1 

In  the  above  table  all  of  the  factors 
have  been  reduced  from  the  data  given 
in  the  article  to  a  similar  basis  and  all 
formulas  have  been  reduced  to  the  exact 
form  of  formula  No.  3,  and  the  amounts 
of  radiation  as  given  in  the  last  column 
of  the  table  have  been  figured  therefrom. 

Formula  No.  9  was  reduced  to  a  steam 
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basis  by  dividing  by  1.4.  the  ratio  between 
the  temperature  (hfferences  between  the 
heating  medium  in  the  radiators  and  the 
temperature  of  the  room  in  the  case  of 

224  —  70 

steam  and  water  respectively       

180  —  70 

The  last  four  terms  in  formula  No.  10 
were  omitted  as  the  corresponding  quan- 
tities were  not  considered  in  any  other 
case.  The  amounts  of  radiation  given  in 
the  table  have  been  calculated  for  a  room 
of  3,000  cu.  ft.  contents,  130  sq.  ft.  of  net 
wail  area  and  170  sq.  ft.  of  glass.  In 
each  case  the  wall  has  been  considered 
to  be  12  in.  or  13  in.  thick  and  the  glass 
to  be  single  thickness. 

Except  in  the  case  of  fornailas  3.  8  and 
9  there  is  very  little  variation  in  the  re- 
sults for  the  room  in  question,  although 
in  the  case  of  a  corner  mom  tliere  would 
be  a  different  ratio  in  the  results. 

Formula  No.  5  gives  a  close  average 
result  in  the  case  of  the  room  selected 
for  comparison,  but  in  the  case  of  a  cor- 
ner room  where  the  cubic  contents  was 
small  and  the  glass  area  excessive,  a  re- 
sulting amount  of  radiation  would  be  ob- 
taincci  whicli  would  be  too  small  for  the 
proper  heating  of  the  room,  due  to  the 
fact  tliat  the  C  factor  is  large  and  the 
G  factor  small. 

The  large  amounts  of  radiation  ob- 
tained from  3,  8  and  9  are  due  to  the 
excessive  allowance  made  for  the  glass 
area. 

Formulas  2,  4.  6  and  >,  as  given  in  the 
article,  are  evidently  incorrect  as  they 
all  give  ridiculous  results  as  can  be  read- 
ily seen  by  the  most  casual  inspection.* 

I  should  be  glad  to  receive  the  correct 
formulas  for  these  cases  and  shall  be  in- 
terested in  any  further  data  you  may  re- 
ceive on   this   interesting   subject. 

William  E.  Leland. 

San  Francisco,  Cal..  Xovcmbcr.  1911. 


*These  four  formulas,  it  is  found,  were 
incorrectly  printed  in  the  committee's  re- 
port, and  the  committee  has  been  unable 
as  yet  to  procure  the  data  in  their  orig- 
inal form.  It  is  hoped  that  the  author  of 
the  formulas  in  question  will  be  able  to 
furnish   the    needed    correction^; — Fihtor. 


Ventilating  Appliances  on  Chicago's 
Elevated    Cars 

Replying  to  a  complaint  that  the  ven- 
tilators on  some  of  the  elevated  cars  in 
Chicago  were  opened  "backwards"  in- 
stead of  facing  the  wind.  President  B.  I. 
Budd  states  that  the  cars  in  question  are 
equipped  with  floor  intakes — i.  e..  there 
are  about  six  openings,  each  2  in.  square, 
through  the  floor.  Underneath  the  car 
there  are  scoops  which  force  the  air  into 
the  car  on  the  floor  line  and  the  foul  air 
is  exhausted  through  the  ventilators  at 
the  top  of  the  car. 

This  plan   of  ventilation   is  in  accord- 


ance with  the  city  ordinance,  and  since 
the  cars  have  been  equipped  with  these 
ventilators  it  has  been  necessary  to  open 
the  deck  sash  in  a  trailing  position.  If 
opened  the  other  way  there  would  be  no 
chance  for  the  foul  air  to  escape  except 
when  the  doors  were  opened  at  stations. 

m 

Air  Inlets  on  Street  Cars  Admit  Dust 
.\  correspondent  of  the  Chicago 
Tribune  has  noted  that  in  dry  weather 
some  of  the  street  cars  are  filled  with  an 
imusual  quantity  of  Hying  dust.  He 
states  that  several  times  he  has  seen  pas- 
sengers go  to  the  platform  to  relieve 
their  lungs  of  the  dust  that  was  choking 
them.  On  investigation  he  has  found 
that  the  dust  did  not  come  in  through 
the  open  windows  or  open  doors  which 
were,  in  fact,  opcratinj^  as  air  outlets. 
He  then  noticed  a  cloud  of  dust  pour- 
ing out  of  a  ventilator  under  the  long 
scats  at  the  front  of  the  car.  An  open- 
ing had  been  made  in  the  floor  of  the 
car  through  which  air  was  supposed  to 
be  sucked  in  by  the  motion  of  the  car, 
and  after  entering  was  intended  to  pass 
out  through  ventilators  at  the  top  of 
the  car.  .\nswering  the  complaint,  an 
official  of  the  Chicago  Railways  Com- 
pany   states: 

"The  municipal  code  requires  that  all 
street  cars  be  vcntilatcfl  and  it  is  provided 
that  the  air  must  be  taken  into  the  car  at 
a  point  below  the  height  of  the  heads  of 
seated  passengers.  The  cars  on  Grand 
avenue  are  equipped  with  ventilating  de- 
vices in  compliance  with  the  cfxle.  .\n 
investigation  will  be  made  of  the  car  re- 
ferred to.  with  the  object  of  ascertaining 
whether  there  is  any  defect  in  the  in- 
take." 


Changing   the   Air   in   Assembly   Rooms 

Writing  in  the  Chicago  Tribune,  under 
a  department  entitled  "How  to  Keep 
Well."  Dr.  \V.  A.  Fvans  states:  "Last 
week  at  the  Illinois  I'edcration  of 
Women's  Clubs,  the  proceedings  were  in- 
terrupted about  once  every  hour  by  the 
o|)cning  of  the  windows.  While  they 
were  open  the  ladies  stood  up.  After  a 
few  minutes  the  windows  were  closed 
and  the  exercises  resumed. 

"Ten  minutes  in  that  fresh  air,"  com- 
ments Dr.  Fvans.  "and  those  quickened 
minds  were  worth  as  mucli  as  any  thirty 
minutes  where  minds  arc  dulled  and  the 
air  is   stale. 

"At  the  Infant  Welfare  Congress  the 
same  plan  was  ptirsued.  Prof.  Hender- 
son would  call  for  little  periods  of  re- 
cess; .there  would  be  a  little  stirring 
around,  a  little  quickening  of  circulation, 
and  then  back  to  concentration  of  mind. 

"The  scheme  is  physiologically  and 
psychologically  sound.  Now.  why  can 
it   not   be   followed   in   offices? 

"The  ventilation  almost  everywhere  is 
bad.  Most  of  it  was  put  in  on  the  old 
plan   of   uniformity   of   temperature   and 
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freedom  from  air  movement.  So  much 
was  planned.  Not  through  planning  but 
through  oversight  the  air  is  usually 
liarmfully  drj-.  At  this  day  we  know 
there  is  no  efficiency  of  mind  or  body 
unless  the  temperature  varies  and  unless 
the  air  moves  around  enough  to  make 
its   movement   felt. 

"Why  should  it  not  be  good  judgment 
for  the  chief  clerk  to  have  the  office  force 
— or  the  foreman  have  his  factory  force 
— stand  up  for  five  minutes  out  of  each 
hour  while  the  wind«>ws  are  thrown  open 
and  the  room  blown  out.  The  lifty-hve 
minutes  remaining  would  be  used  for 
greater  gain  than  the  sixty  minutes  of 
the  hours  which  tlow  along  without  a 
break. 

"Where  it  is  possible,  it  would  be  bet- 
ter to  add  to  this  plan  an  equipment  of 
fans  to  keep  the  air  moving  during  the 
remaining    lifty-tivc    niinuto. 

"This  plan  would  not  be  ideal.  For 
one  thing,  the  air  would  be  tuo  dry. 
But  it  would  make  a  lot  of  bad  situations 
a  good  deal  better." 


The  fact  that  the  certificate  of  the  in- 
surance companies  will  be  accepted  by 
the  State  fire  maishal  in  lieu  of  an  ex- 
amination by  one  of  his  deputies  is  ad- 
mitted to  be  greatly  to  the  advantage  of 
the   insurance   companies. 


House    Heating    Boilers    in    New    York 
State  Must  be  Insured  or  Inspected 

A  provision  of  Chapter  451  of  the  New 
York  State  laws  relative  to  the  inspec- 
tion of  steam  boilers  by  the  State  fire 
marshal  is  attracting  much  attention,  as 
it  is  found  to  include  heating  plants  as 
well  as  power  l)oilers.  The  jjrovision  in 
question   reads: 

"The  State  fire  marshal  shall  also  cause 
to  be  inspected  all  boilers  in  buildings 
and  all  other  places  where  same  are  used 
for  the  generating  of  steam,  except  wdiere 
a  certificate  has  been  filed  certifying  that 
such  boilers  have  been  inspected  by  a 
duly  authorized  insurance  company.  A 
fee  of  $5  shall  be  charged  the  owner  or 
lessee  of  each  boiler  inspected  by  the  in- 
spector of  the  office  of  the  State  fire 
marshal." 

There  are  in  the  State  about  1,700  in- 
surance companies  whose  certificate  State 
Marshal  Thomas  J.  Ahearn  will  accept, 
and  the  agents  of  these  see  to  it  that  the 
fire  marshal  does  not  have  to  make  an 
examination,  if  they  can  help  it.  To  in- 
sure a  boiler  does  not  cost  much  in  ex- 
cess of  the  fee  that  the  fire  marshal 
would  exact  if  he  had  to  make  an  inspec- 
tion, therefore  the  owners  of  boilers  are 
convinced  of  the  economy  in  taking  out 
a  policy  of  insurance  in  the  first  instance. 

Under  authority  vested  in  him  Fire 
Marshal  Ahearn  has  made  an  order  that 
all  boilers  generating  10  lbs.  pressure 
and  over  of  steam  are  subject  to  inspec- 
tion. It  is  not  generally  appreciated, 
however,  that  this  applies  to  heating 
plants  as  well  as  power  plants,  and  that 
residences,  as  well  as  factories,  come  un- 
der the  order. 


Current  Heating  and  Ventilating  Litera- 
ture 

Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  ventilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour- 
nals containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti- 
lating Magazine  on  receipt  of  the  stated 
price. 

CENTRAL    STATIONS 

Combination  Heating  and  Generating 
Plant  at  Springfield,  111.  Illustrated  de- 
scription of  a  station  furnishing  electric 
energy  for  light  and  power,  and  low- 
pressure  steam  and  hot-water  systems 
for  heating.  3000  w.  Elec  Wld — Sept  2, 
T911.     20C. 

FAN    S\STE.M    VS.    DIRECT    RADIATION 

l"an  System  Versus  Direct  Radiation. 
Ira  X.  Evans.  Power.  Oct.  10,  1911.  6 
figs.  7500  w.  Shows  the  relative  econ- 
omy of  each  method  when  the  physical 
conditions  are  favorable.     20c. 

VACUUM   HEATING 

Vacuum  Heating  Systems.  Charles  L. 
Hubbard.  Steam.  Oct.,  191 1.  20  figs. 
3700  w.     20c. 


The  First  Authoritative  Work   on  Cen- 
tral Station  Heating 

A  notable  book  that  will  make  its  ap- 
pearance the  first  of  the  year  is  entitled, 
"Notes  on  Central  Station  Heating,"  by 
Byron  T.  Gifford.  Mr.  Gififord  is  vice- 
president  of  the  Central  Station  Engi- 
neering Co.,  of  Chicago,  and  his  exten- 
sive experience  in  the  design  and 
installation  of  district  heating  systems 
qualifies  him  to  a  marked  degree  to  speak 
with  authority  on  this  subject.  A  por- 
tion of  Mr.  Gifford's  matter  appeared  in 
serial  form  in  The  Heating  and  Venti- 
I  ATixn  Magazine  during  the  present  year, 
but  by  far  the  larger  part  of  his  book 
is  entirely  new  and  is  now  for  the  first 
time  published.  The  whole  constitutes  a 
review  as  well  as  an  exhaustive  data 
book  on  central  station  heating  that  ably 
fills  a  long-felt  want  in  this  important 
industry. 

The  work  is  being  published  by  the 
Heating  and  Ventilating  Magazine  Co., 
1123  Broadway,  New  York,  and  will  be 
ready  for  delivery  January  i,  1912.  Or- 
ders are  now  being  taken  for  delivery  on 
that  date,  the  price  of  the  book  being 
$4.00,  postpaid. 
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Harrison's  "Applied  Heating  and  Venti-  who   receives   a   report   of   all   sales   and 

io*;r^«"  gives  advice  on  charges  to  be  made.    Hii 

^"'  "            ,          ,        ,  name  is  Robert  McGantis,  with  an  oftice 

A  remarkable  record  for  the  sale  ol  a  ^^^^  ^j^^  j-^^,^  ^^^^,j.  ^^^  ^^^^  Royal  Insurance 

high-grade    work    on    heatmg    and    yen-  i,^,iiji„g  j^  Chicago. 

tilation  is  reported  by  the  .New  \  orK  "One  of  the  officers  of  the  four  corn- 
Heating  and  Ventilation  School,  1123  ^j^^  sajj  to  be  Robert  L.  Giffurd, 
Broadway,  New  York,  which  states  that,  pre-^ident  of  the  Illinois  En«^ineering 
at  the  present  rate  of  sales,  the  hrst  edi-  company,  is  reported  to  have  given  all 
tion  of  J.  -M.  Harrison's  "Applied  Heat-  ^.  ^j^^  details  of  the  system  employed, 
ing  and  Ventilation'  will  be  entirely  ^^  j^  ^j^^  ^^^jj  ^^  j,,,^.^.  asserted  that  the 
exhausted  by  the  hrst  of  the  year.  1  his  ^mpanics  have  decided  to  quit  their  co- 
work,    as   is    well-known,   comprises    the  ^,p^.rative  plan. 

complete  set  <>f  ksson  sheets,  with  an  ••Roughly  speaking,  vacuum  heating 
additional  number  <»l  charts  used  in  the  systems  provide  for  sucking  the  air  out 
course  of  instructii)n  in  heating  and  ven-  ^^  steam  coils  and  therefore  pulling  the 
tilating  engineering  put  out  by  this  ^(^an^  through— instead  of  the  old  sys- 
school.  The  demand  for  the  book  at  the  ^^^^^  ^^  forcing  the  steam  through  the 
price  at  which  it  is  sold,  $10.00,  tcstihes  pjp^^  Ji,^.  principal  part  of  the  vacuum 
to  the  high  cliaracter  of  the  data  it  con-  .^tpn,^  are  patented  valves.  These  lour 
tains  as  well  as  to  the  demand  on  the  ^.,„„panies  are  said  to  issue  a  license, 
part  of  the  trade  for  practical  intormation  ^^.j,;^-!,  tii^y  represent  includes  their  cx- 
on  the  more  important  phases  of  steam,  .^^  engineering  service,  to  use  the  pat- 
hot   blast   and   forced   hot- water   heating.  ^^^^^^      ^-,^^.1^   j,^^   svstem   for  a   particular 

.    ■; TT; *7~^ — T"      T  .,^  building  is  sold  at  a  good  profit,  which 

Americas    Alleged    Heating    Trust  consists   principally   of   valves.     No   pip- 

A    startling    article    ai)i)cariiiK    recently  j„p  q^  radiators  is  included, 

in  a   Chicago  paper  entitled.  "Nation  to  -After    each    member    of    the    informal 

Figiit  Heating  Tru>t.'  has  aroused  much  association  makes  a  price  for  his  system 

comment,  as  tlie  article  went  on  to  state  those  figures  are  saiti  to  be  sent   to   Mr. 

that  the  Department  of  Justice  in  Wash-  Gantis,   who    suggests    the    royalty    fee 

ington   has   practically   completed   an   in-  ^^hich   should  be  added.     /\   certain    per- 

vestigation  of  the  vacuum   heating  com-  centage,    varying    from    25%    to    3.^%    of 

l>anie's    in    the    country    with    the    result  j|,^.   royalties'  is   left   with   Mr.   McGantis, 

that  it  has  evidence  regarding  four  which  ^^^^^  irom  this  fund  costs  of  suits  against 

is  deemed   worthy  of  careful    considera-  smaller    concerns    arc    said    to    be    paid, 

tion.     .\  later  dispatch  states  that  Robert  Xcarly  all  of  these  suits  relate  to  patents. 

L.  GifTord.  of  Chicago,  president  of  the  .1-1,^  frovernment   is   said   to  have  the 

iliinois    l-'ngineering    Company,   went    to  „anu-s   of  a   few   buildings   on   which   the 

Washington   to  investigate   tlie  basis   for  royalties    paid    were    a>    high    as   $JO,ooo, 

the  story  in  which  he  is  alleged  t<>  have  jj^',|  j,^  ^  number  of  structures  the  tax  was 

furnished    the    information    upon    which  between  $5,000  and  $10,000.     One  in  the 

the  government  would  proceed.     He  was  i,,ttcr  class  is  said  to  have  been  the  new 

assured  by  officials  of  the  Department  of  Northwestern    Railroad    station    in    Chi- 

Justice.   tile   dispatch   conimues.   that    no  ^-ajjo. 

evidence   had   been   obtained   against   the  ..j,^  ^y^■^^  structure  it  is  estimated  that  a 

vacuum  heating  companies  and  that   the  reasonable   selling   price   for   the   devices 

statement   to    the    contrary   was    without  ^^.^j.  possibly  $1,000  or  $1,500.  but  the  li- 

foiindation.  ccu'-e  fee  brought  the  aggregate  to  $7,000 

The  story  went  on  to  say  that  the  four  ,,j.  ^^re. 

companies  involved   were  Warren   W  cb-  estimates  on  license  cost 

n;:[ic'k^in^Co;;;^n^-  :^w  ^^ori:^^  "The   government   -timate  of  tlie  ap 

Consolidated    Engineering   Co..   Chicago.  proximate  license  lees  P^'^  '"ji^Vj^/se 

and    the    lllin.>is    Engineering   Company,  cities  in  the  last  four  or  hve  years  is  as 

Chicago,   and    continues:  follows: 

•in  the  five  years  they  are  alleged  to  >^'p^^.   york    $960,000 

•     have  been  cooperating  it  is  estimated  by  Philadelphia    275.000 

the   government   investigators   they  have  Washington.  D.  C 95-000 

collected  $4,830,000  in  license  fees  or  roy-  HaJtimore   I75-000 

allies   in    less    than    thirty   of   the    larger  Pittsburgh   580.000 

cities  of  the  country.  Boston    315.000 

"Because  of  these  large  royalties  and  Cincinnati    125.000 

their  suits  against  smaller  concerns,  the  Cleveland    145.000 

g<nernment     is     interested     in     knowing  RnfTalo   85.000 

whether  they  have  been  using  their  ex-      Chicago   840.000 

traordinary    profits    in    an    cflfort    to    re-       Detroit    70.000 

strain  trade.  Minneapolis  and  St.  Paul 170.000 

FOl-R    H.WE  COM  MON   .\GENT  ?  St.    Louis     280.OOO 

"The    federal    agents    report    that    this       New  Orleans  ^^-'^ 

quartet  has  a  common  secretary  or  agent      Denver    to:,.ooo 
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San  Francisco  95,ooo 

Los  Angeles  120,000 

Numerous  smaller  cities 315,000 

Total  $4,830,000 

USUAL   RATE   OF   ROYALTIES 

"These  figures  do  not  include  the  prices 
charged  for  the  heating  appliances  in- 
stalled. The  rate  of  royaltj-  usually  fol- 
lowed is  10  cents  a  square  foot  of  radia- 
tion on  all  jobs  of  less  than  10,000  sq.  ft., 
8  cents  on  jobs  between  10,000  and  20,000 
sq.  ft.  and  7  cents  on  jobs  involving  more 
than  20.000  scj.  ft. 

"The  inquiry  was  started,  it  is  said,  be- 
cause of  an  experience  of  the  federal  gov- 
ernment itself  in  the  construction  of  the 
naval  training  station  in  Chicago.  The 
government  always  declines  to  pay  for 
royalties  on  anything,  and  did  in  this 
case.  The  Noel  Construction  Company, 
of  Baltimore,  had  the  general  contract 
and  a  naval  engineer  named  McKay  was 
on  the  ground  looking  after  the  gov- 
ernment's   interest. 

"The  vacuum  heating  system  purchased 
was  the  Van  Aukcn,  (»wned  by  the  Con- 
solidated Knginetring  Company,  of  Chi- 
cago, of  which  Byron  1'-.  Van  Auken  is 
secretary.  McKay  is  said  to  have  dis- 
covered that  valves  in  one  building  cost 
$5,  while  the  same  valves  in  another 
building  cost  $10,  and  he  wanted  to  know 
the  reason  for  the  wide  difference  in 
price. 

"The  leaders  in  the  vacuum  heating 
business  are  said  to  be  James  E.  Hegg, 
president  of  the  Automatic  company; 
Warren  Webster,  of  the  company  bearing 
his  name,  ami  Byron  K.  Van  Auken.  The 
Illinois  Engineering  Company  is  credited 
with  disliking  the  methods  of  the  others, 
but  for  self-protection  is  said  to  have 
been  forced  to  enter  into  the  coopera- 
tion." 


American  Society  of  Mechanical  Engi- 
neers 

A  forward  movement  of  the  American 
Society  of  Mechanical  Engineers  in  an 
effort  to  bring  the  engineering  profes- 
sion into  a  share  of  the  prominence  and 
leadership  in  public  affairs  now  largely 
held  by  lawyers  and  financiers,  was  an- 
nounced as  the  keynote  of  its  annual 
meeting  in  New^  York,  December  5-8, 
191 1.  For  this  purpose  more  than  forty 
committees  were  appointed,  each  one  of 
which  is  to  investigate  some  particular 
industrj'  and  thus  permit  the  society  to 
serve  it  for  the  betterment  of  industrial 
and  social  conditions  therein. 

The  programme  for  the  annual  meet- 
ing included  the  following  napers: 

"Tests  of  Large  Boilers  at  the  Detroit 
Edison  Company,"  by  D.  S.  Jacobus. 

"Strain  Measurements  of  Some  Steam 
Boilers  Under  Hydrostatic  Pressures," 
by  James   E.  Howard. 


"Rational  Psychrometric  Formulae-; 
Their  Relation  to  the  Problems  of  Mete- 
orology and  of  Air  Conditioning,"  by  W. 
H.  Carrier. 

"Some  Experiences  with  the  Pitot 
Tube  on  High  and  Low  Air  Velocities," 
by  Frank  H.  Kneeland. 


Dates  Fixed  for  Anuual  Meeting 

The  dates  for  the  annual  meeting  of 
The  American  Society  of  Heating  and 
Ventilating  Engineers  have  been  defi- 
nitely fixed  for  January  23,  24  and  25, 
1912.  In  addition  to  the  membership 
ballot  sent  out  October  31,  it  is  antici- 
pated that  another  ballot  will  be  issued 
in  tirne  to  be  canvassed  before  the  annual 
meeting. 


New  York  Chapter 

An  attendance  of  20  members  and 
guests  was  registered  at  the  November 
meeting  of  the  New  York  Chapter,  which 
was  held  in  the  Engineering  Societies 
building,  November  14.  The  proceedings 
included  a  discussion  of  the  "Aims  and 
Purposes  of  the  Chapter";  a  short  paper 
by  Thomas  Barwick,  on  "By  Advice  of 
Our  Consulting  Engineer,"  dealing  with 
the  relative  efficiency  of  a  city  bureau 
and  a  private  engineer  with  regard  to 
work  on  city  buildings;  and  a  talk  on 
"Ventilation  of  Moving  Picture  Shows," 
by  Secretary  Joseph  Graham. 

President  W.  M.  Mackay  appointed 
the  following  committee  to  act  in  con- 
nection with  the  parent  body  to  arrange 
for  the  entertainment  at  the  annual  meet- 
ing: D.  D.  Kimball,  M.  F.  Thomas,  H.J. 
Barron,  F.  G.  McCann  and  Thomas 
Barwick. 

A  proposal  to  make  the  meeting  night 
the  third  Tuesday  in  the  month,  instead 
of  the  second,  was  laid  over  until  the 
December  meeting. 


National  District  Heating  Association 

The  executive  committee  of  the  Na- 
tional District  Heating  Association  met 
in  Detroit,  Mich.,  November  8  and  9,  to 
fix  the  time  and  place  for  the  fourth 
annual  convention  of  that  association, 
and  to  arrange  the  program  for  that  con- 
vention. The  committee  unanimously 
decided  on  Detroit,  and  fixed  the  dates, 
June  25,  26  and  27,  1912. 

Papers  upon  the  following  subjects 
will  be  presented  at  this  convention: 

Depreciation  in  underground  distribu- 
tion  systems. 

Operation  of  turbines  and  reciprocat- 
ing engines  in  connection  with  steam 
heating    work. 

Description  of  a  combined  steam  heat- 
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ing,  ice  making  and  electric  power  sys- 
tem. 

Radiation  tests. 

Heat  losses  in  steam  distributing  si's- 
tems. 

Description  of  a  large  hot-water  heat- 
ing system. 

Quality  of  steam  supply  as  affected  by 
use  of  superheat  at  station. 

De-centralized  heating  plants. 

Relative  economics  of  one-  and  two- 
pipe    heating    systems    in    buildings. 

Sources  of  trouble  in  customer's  in- 
stallations. 

Thermo-dynamic  economy  of  com- 
bined   i)ower   and   heating   systems. 

DitTerent  systems  of  underground  con- 
struction. 

One  pa|)er  to  be  presented  by  the 
Cleveland  l-'lectric  Illuminating  Com- 
pany,  sid)jcct  not  yet   announced. 

The  membership  shows  a  substantial 
increase  since  the  convention  held  in 
Pittsburg  and  the  intercut  and  enthusi- 
asm   in    tlu-    work    manifest. 


Boiler  Exhibit  Showing  Connection  and 

Piping  for  Nine  Different  Heating 

Systems 

The  accompanynig  illu^tratmn  shows  a 

novel   and   intcre-ting  di>i)lay  of  heating 

goods  on  exhibit  in  the  New  York  show- 


rooms of  the  Pierce,  Butler  &  Pierce 
Mfg.  Co.,  at  279  Fourth  avenue.  Nine 
different  heating  systems  are  here  on 
view,  all  pr<jperly  connected,  giving  a 
graphic  illustration  of  the  different  meth- 
ods and  making  it  easy  to  compare  them. 
The  idea  was  suggested  by  James  A. 
Harding,  who  is  in  charge  of  the  sales- 
room, and,  as  carried  out.  have  proven  of 
much  interest  to  the  prospective  owners 
as  well  as  to  engineers  and  contractors. 
The  heating  systems  comprised  in  the 
exhil)it  are  one-pipe  steam,  with  direct 
and  indirect  radiators;  down-feed,  inter- 
changeable steam  and  hot-water  system; 
twopipe,  ui)feed,  liot- water  system;  one 
(jr  twopipe  vapor  or  vacuum  systems, 
with  fractional  radiator  valves;  and  a  hot- 
water  heating  system,  with  generator  to 
accelerate  the   flow   of  the   water. 

The  principal  apparatus  included  in  the 
display  are  the  comjiany's  Modern 
boilers  of  varying  capacities,  Louraine 
radiators  and  Pierce  wall  radiators;  also 
the  company's  Climax  generator,  for  ac- 
celerating the  tlow  in  hot-water  heating 
>y-tems  The  scconcl  boiler  from  the 
end,  on  the  left,  is  connected  tn  the 
system  described  as  an  overhead,  down- 
fee<l.  for  either  steam  or  hot  water.  This 
system  is  «lcsigned  to  l)c  u-^ed  with  hot 
water  in  mild  weather.  I-Or  use  with 
steam,  the   water  is   drawn   off  down   to 


EXHIBIT  OF   HEATING  GOODS.  SHOWING   NINE  DIFFERENT 
HEATING  SYSTEMS 
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the  water  line  in  a  steam  boiler.  The 
expansion  tank,  connecting  with  the  riser 
at  the  right,  is  not  shown.  The  main 
from  this  point  is  carried  over  and  con- 
nected with  the  radiator  at  the  top  and 
bottom,  permitting  its  use  with  either 
system.  It  will  be  noticed  that  with  this 
arrangement  the  radiators  each  require 
two  valves. 

Pierce,  Butler  &  Pierce  Mfg.  Co.  is 
having  the  photograph  of  this  display 
lithographed  in  large  size  and  will  shortly 
send  out  the  hanger  to  the  trade. 


Bristol's  Frictionless  Ink  Type  Record- 
ing Instrument 

To  meet  the  demand  for  a  frictionless 
ink  type  of  recording  instrument  to  par- 
allel the  smoked  chart  recorder  as  near 
as  possible  in  fundamental  simplicity  and 
to  accurately  record  fractions  of  milli 
volts  and  adapted  for  use  as  a  recording 
electric  pyrometer,  the  instrument  illus- 
trated herewith  has  been  developed  and 
placed  upon  the  market  by  The  Bristol 
Company,   Waterbury,   Conn. 

These  instruments  have  been  tested 
out  in  practical  service  for  two  years 
past  and  are  the  result  of  several  years 
of  study  and  experience  with  an  orieinal* 
patented  design  of  a  frictionless  ink  re- 
corder using  a  hinged  electrical  move- 
ment carrying  a  retaining  receptacle  for 
marking  fluid  which  extends  over  the 
path  of  the  recording  tip  and  is  provided 


FIG.   1— INTERIOR  VIEW  OF   BRISTOL 
RECORDER 

with  means  for  periodically  making  con- 
tact with  the  source  of  marking  fluid  and 
the  chart. 

Fig.  I  is  an  interior  view  showing  the 
galvanometer  movement  case  hinged  to 
the  back  of  the  instrument  and  carrj-ing 
the  inking  pad  in  front  of  the  recording 


arm.  Fig.  2  shows  the  sensitive  elec- 
trical movement  swung  to  one  side  for 
convenience  in  removing  the  record  and 
inserting  a  fresh  chart.  A  capillary  gold 
tube  open  at  both  ends  is  carried  at  the 
end  of  the  recording  arm  at  right-angles 
to  the  surface  of  the  chart.  The  inking 
pad   is   suspended   from  the   case  of  the 


FIG.  2— VIEW    OF    INTERIOR    WITH    ELEC- 
TRICAL MOVEMENT  SWUNG 
TO  ONE  SIDE 

electrical  movement  and  is  curved  to  cor- 
respond with  the  arc  covered  by  the 
motion  of  the  end  of  the  recording  arm. 

When  the  movement  is  swung  back: 
into  its  operating  position,  as  shown  in 
Fig.  I,  the  recording  arm  can  swing 
free,  accommodating  itself  to  the  position 
corresponding  to  the  delicate  current 
which  is  to  be  measured.  The  clock 
which  revolves  the  chart  i^t  the  desired 
speed  also  automatically  presses  the  ink- 
ing pad  toward  the  chart  every  ten  sec- 
onds, bringing  one  end  of  the  capillarjr 
tube  into  contact  with  the  chart  and  the 
opposite  end  simultaneously  into  contact 
with  the  inking  pad.  A  fine  dot  of  ink 
is  left  on  the  chart  and  the  capillary  tube 
is  replenished  with  ink  from  the  pad. 
The  recorder  thus  carries  a  constant  sup- 
ply of  ink,  and  its  balance,  which  is  verjr 
important,  is  always  maintained.  The 
electrical  movements  used  in  these  re- 
corders are  made  especially  for  the  pur- 
pose by  the  Weston  Electrical  Instru- 
ment Co. 

Although  the  most  important  applica- 
tions of  these  recording  instruments  have 
been  for  pyrometers,  they  have  also  been 
used  for  electrolytic  research,  recording 
voltmeters,  and  recording  shunt  am- 
meters. 


*Patented  by  Wm.  H.  Bristol,  April  13,. 
1909. 
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American  Institute  of  Chemical  Engi- 
neers 

The  programme  for  the  forthcoming 
annual  meeting  <»f  the  American  Insti- 
tute of  Chemical  luigineers,  uliich  will 
be  held  at  the  New  Willard  Hotel. 
Washington.  D.  C,  December  20-23, 
191 1,  includes  papers  on  the  following 
topics: 

"Combustion  of  Pulverized  Coal."'  by 
L.  S.  Hughes. 

Symposium  on  the  United  States  Pat- 
ent System,  in  which  the  principal 
speakers  will  be  K.  H.  Moore,  patent 
commissioner,  U.  S.  Patent  OtTice;  1-"<1- 
ward  T.  Fenwick.  \\alter  D.  I-"dmonds 
and   R.   \.   Kenyon. 


American  District  Steam  Co 10 

American  Radiator  Co Back  cover 

Applied  Heating  and  Ventilation 61 

Armstrong  Mf^.  Co '' 

Books  on  Healmg  and  Ventilation  ....    60 

Bristol  Co  ,  The Front  Cover 

Carrier  Air  Conditioning  Co.  of  America.    '' 

Connersville  Blower  Co 3 

Crosby  Steam  Gage  &  Valve  Co.. 

Front  cover 


Dixon  Crucible  Co.,  Joseph 50 

DTaper  Mfg.  Co 60 

Exeter  Machine  Works 12 

Foster  Engineering  Co 56 

Garden  City  Fan  Co 53 

Globe  Ventilator  Co Front  cover 

Gurney  Heater  Mfg.  Co Front  cover 

Harrison  Safety  Boiler  Works 4 

Ilg  Electric  Ventilating  Co 5<) 

Jenkins  Bros 51 

Johns-Manville  Co.,  H.  W 52 

KautTman  Heating  &  Engineering  Co-  •    5S 

Knowles,  Geo.  E Front  cover 

Lavigne  Mfg.  Co 55 

McCreery  Engineering  Co 4'' 

Massachusetts  Fan  Co 10 

Michigan  Pip>e  Co Front  cover 

Mueller  Mfg.  Co  .  H 57 

Pierce,  Butler  &  Pierce  Mfg.  Co  Back  cover 

Richardson  &  Boynton  Co 62 

Ross  Valve  Mfg.  Co Front  cover 

Simmons  Co  .  John Inside  front  cover 

Standard  Thermometer  Co 3 

Thomas  &  Smith 12 

Triumph  Valve  Co 54 

United  States  Radiator  Corporation   . .    4S 

Warren  Webster  Sc  Co    9 

W.-itson  &  McDaniel  Co .^0 

♦Zellweger  Sc  Sons.  J 7 

•  Every  other  month. 


OUT  OF  THE   WAY  RADIATORS 


^■-■- .....;.;..;.....-,    .  .maml  for  ra.liator^  th.T*   -"  '■  •  hun,.;  . .,.   i...    ,,  .  ,1  ....    «.iu 

or  ceilinvf.  placed  m  skyliRhls,  and  still  be  practical.  »■•  itinK  surfaces. 

No  radiator  made  ailaots  itself  better  to  space-savn.  ,  I'jns  than  the   ATHENIAN 

WALL  PATTH;R.\  of  United  States  Radiators.  Used  in  lactor>-  bjildings  where  space  i.s 
most  valuable,  in  churches  and  schools,  under  windows  to  stop  cold  air  currents,  in  assem- 
bly halls,  stores,  garages  and  all  buildings  where  radiation  should  be  ofl  the    floor. 

The  ATHENL\N  WALL  P.-VTTERN  is  a  most  effiricnt  wall  radiator  Made  in  three 
siz:».  connected  with  extra  heavy  right  and  left  hand  inside  nipples.  Has  cross-bar  cir- 
culation which  increases  its  heating  value,  giving  more  efficiency  than  can  be  had  in  anv 
other  pattern  of  wall  radiator. 

Assembled  in  all  shapes  at  the  factor>-  which  saves  labor  cost  on  the  job  and  they  can 
easily  be  used  in  odd  comers  and  out  of  the  way  places  where  regular  radiation  would  be 
impossible. 

It  seems  to  us  that  you  must  he  interested  in  this  modem  space-sa\'ing  radiator,  and 
we  have  prepared  for  vour  benefit  a  booklet  that  illustrates  and  describes  in  full  the  sne- 
cial  advantages  of  this  OUT  OF  THE  WAY  RADIATOR     It's  free— Write  for  it  to-day 

Untted  Stati:s  I^.wl\tor  ^RPoitinox 

GENERAL   OFFICES-  DETROIT.  MICH. 
HKANCHES   IN  PRINCIPAL  CITIES 
Makem  of  more  stylo  of  radiation  than  any  other  individual    manuFaclurrr 
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Coming  Events 
Second  Tuesday  in  Each  Month — 
Meeting  of  the  New  York  Chapter, 
American  Society  of  Heating  and  Venti- 
lating Engineers.  Engineering  Societies 
Building,  29  West  3yth  street.  New 
York. 

December  13-14,  191 1. — Annual  meeting 
of  the  Xatioual  Association  of  Brass 
Manufacturers  in  New  York.  Headquar- 
ters at  the  Hotel  .\stor,  Broadway  and 
44tli   street. 

December  20-22,  191 1 — l-'ourtii  annual 
meeting  oi  the  .American  institute  of 
Chemical  Engineers  in  Washington.  \). 
C.  Headquarters  at  the  New  W'iilard 
Hotel. 

January  23-25,  1912— ^Annual  meeting  of 
Tile  .\mencan  Society  of  Heating  and 
Ventilating  I'ngineers  in  New  York. 
Head(|u;irters  at  the  I-'ngincering  Socie- 
ties   Building.   J()   West   .^gth    street. 

» 

Miscellaneous  Notes 
Baltimore.    Md.— i  he    new    high-pres- 
sure (>umping  st.ition   on  South  street  is 


so  far  advanced  that  the  city  has  asked 
for  bids  for  the  installation  of  the  heating 
and  lighting  plant.  This  idea  was  ad- 
vanced some  months  ago  by  President 
Jolin  Hubert,  of  the  Second  Branch 
Council,  who  figures  that  by  this  arrange- 
ment the  city  can  save  more  than  $5000 
per  annum  on  its  bills  for  heating  and 
lighting.  It  will  cost  about  $70,000  to 
install  these  plants,  which  include  elec- 
tric generators,  steam  engines  and  many 
electrical  appliances.  With  the  comple- 
tion of  this  pumping  station,  the  new 
highwater  service  will  be  put  into  use. 
It  has  been  in  the  course  of  construction 
for  several  years  and  when  finished  the 
total  cost  will  be  about  $800,000. 

Freeport,  111. — .-V  movement  is  on  foot 
to  org.mize  a  company  to  put  in  a  cen- 
tral heating  plant  for  the  business  sec- 
tion  of  the  city. 

Buhl,  Minn. — The  council  has  in- 
structed the  city  attorney  to  prepare  an 
ordinance  regulating  the  rates  which  are 
to  be  charged  for  heatm-  service  from 
the  new  municipal  lighting  system  being 
put  in  at  a  cost  of  $20,000.     Besides  the 
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ENGINEERS  AND  STEAMFITTERS  REQUIRE  GOOD  TOOLS 

The    GENUINE   ARMSTRONG  Stocks    and    Dies    are 

RELIABLE,    ACCURATE,   EASY    WORKING 

MANUFACTURED  BY 

THE  ARMSTRONG   MFG.  CO..    321  Kno>vlton  St..  BRIDGEPORT.  CONN. 


THE     McCliEERY    AIR    SCRUBBER 

Spray  alone  will  not  wash  out  soot  and  other  oily  particles  from  the  air.  These 
are  what  produce  the  "smoke  nuisance." 

Our  Air  Washers  have  therefore  always  been  built  with  wet  cleaning  surfaces  to 
catch  the  dirt  and  assist  in  humidifying  and  cooling  the  air. 

The  flushing  spray  heads,  brought  out  by  our  Company,  are  now  recognized  as 
necessarv  to  the  uninterrupted  operation  of  Air  Washers  and  are  specified  by  the 
leading  Engineers. 

The  Experimental  Plant  originally  installed  by  us  in  1907,  has  been  remodeled 
from  time  to  time  in  order  to  obtain  valuable  knowledge  of  air  conditioning. 

We  specialize  in  Industrial  Work,  as  the  high  efficiency  of  our  cleaning  and 
humidifying  device  enables   us  to  overcome  difficult  conditions. 

Correspondence  solicited. 

MCCREERY    ENGINEERING     COMPANY,     DETROIT,     MICH. 
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old  and  new  schoolhouses  the  heat  will 
be  used  in  a  considerable  portion  of  the 

rc>-idciice   section. 

Pittsburg,  Pa.— At  a  meeting  of  the 
executive  committee  of  the  Master  Boiler 
Makers'  Association  held  at  the  Fort  Pitt 
Hotel  October  28,  it  was  unanimously 
decided  to  hold  the  sixth  annual  con- 
vention of  this  association  in  Pittsburg, 
May  14-17,  1912,  with  headquarters  at  the 
Fort    Pitt    Hntcl. 

New  Ulm,  Minn. — .\ccording  to  recent 
reports,  it  is  likely  that  the  project  for 
a  central  heating  j)lant  to  supply  the 
business  section  of  the  city,  in  connection 
with  the  municipal  electric  light  and  wa- 
ter plant,  will   he  abandoned. 

Milwaukee,  Wis. — C.  A.  Crownhart, 
president  01  the  Milwaukee  Industrial 
Commission,  reports  that  the  commission 
is  working  in  complete  harmony  with 
factory  owners  in  w<jrking  out  the  prob- 
lems of  better  conditions  in  the  factories. 
.\11  improved  systems  of  heating  or  ven- 
tilation suggested  by  the  commission 
have  been  given  a  th«>rough  test  and 
proven  good,  and,  as  such,  are  adopted 
without    protest   by   the    factory   owners. 

Cottonwood  Falls.  Kan.— Heing  unal)le 
to  iuat  the  Cluist  county  high-school 
buildings  with  a  sufficient  degree  of  com- 
fort by  using  natural  gas  in  their  fur- 
naces, the  high->chool  trustees  ordered 
the  school  closed  until  a  iliffcrent  mode 
of  heating  could  be  put  in.  For  several 
}-ears  the  school  has  been  usin«j  gas  for 
heating  purposes  from  the  Elmdale  fields, 
six    miles   west   of   this   city. 

Ypsilanti.  Mich.— The  proposition  to 
bond   the    sclm..!    district    for   $75,000   for 


a  new  school  and  a  central  heating  plant 
was  defeated  at  a  special  election. 

Houghton,  Mich.— .\  new  S  c  h  a  r  f 
smoke-consuming  device  has  been  at- 
tached to  the  furnace  of  the  Dee  central 
I>lant.  The  device  has  for  its  principle 
of  operation  the  application  of  a  jet  of 
steam  to  the  surface  of  the  fire  in  the 
furnace  when  the  doors  ..re  opened  and 
fresh  coal  is  being  put  on.  The  opening 
of  the  doors  moves  a  series  of  levers 
which  actuate  a  thrust  pot,  which  in  turn 
opens  two  draft  doors  in  the  fire  doors 
of  the  furnace  and  at  the  same  time  turns 
on  the  steam  jets.  The  steam,  in  com- 
binaticin  with  the  air  admitted  through 
the  draft  doors,  forms  a  gas  which  aids 
in  the  combustion  of  the  smoke  and  the 
fine  particles  of  coal  arising  from  the 
fresh  coal.  .After  the  furnace  doors  are 
closed  the  <lraft  doors  remain  open  and 
the  steam  jets  continue  for  about  three 
minutes,  the  time  required  for  gravity 
to  lower  the  plunger  in  the  thrust  pot 
and    stop    the    operation. 

Glovcrsville,  N.  Y.— The  local  city  of- 
Iicials  report  a  novn.1  use  ot  a  steam  roller 
to  supply  steam  for  the  city  hall  when 
an  imp<irtant  part  of  the  mechanism  of 
a  new  boiler  being  installed  in  the  city 
hall  was  not  shipped,  rendering  it  use- 
less for  service. 

Peoria,  111.— .\  remedy  for  the  inef- 
fectiveness f>f  the  new  heating  plant  of 
the  Washington  school  has  been  discov- 
ere<l  in  the  lengthening  of  the  smoke 
stack.  Fifteen  feet  have  been  added  to 
it  with  the  effect  that  the  stack  now 
draws  sufficiently  for  the  boilers,  and  the 
building  can   be   properly  heated. 


SPARE 

YOIR 

TOOLS 


liy  u.siiio;  Dixun'.s  IMpc-rloiiit   ( "oinjtouiul  on  jiiiiit.s. 

No  (Ininaije  to  tools  or  fittin<;s  tltcn  when 

you  want  to  open    joinls. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


McDaniel   Improved  Steam  Trap 

WILL   DO   THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacturing  Steam  Traps  and 
know  there   is  no   better  trap  made.     May  we  send  you  one  for  trial? 

Watson  &  McDaniel  Co. 

160  North  7th  Street         -        PHILADELPHIA.  PA. 

Send  for  Cal-ilcguc 
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Boone,  la. — The  city  council  has  voted 
to  grant  a  franchise  for  a  central  hot- 
water  heating  station  to  the  Boone  Elec- 
tric  Company. 

National  Association  of  Brass  Manu- 
facturers will  huid  It?  annual  meeting  at 
the  Hotel  Astor,  Wednesday  and  Thurs- 
day, December   13  and  14. 

Newburyport,  Mass. — L  ester  Dow, 
consulting  engineer,  of  Salisbury,  Mass., 
who  was  called  in  to  ascertain  the  trouble 
with  the  heating  plant  of  the  new  Cur- 
rier school,  found  a  large  hole  in  the 
brick  partition  intended  to  separate  the 
chimney  Hue  from  the  hot-air  ducts  near 
the  basement,  preventing  a  proper  draft 
and  making  it  impossible  to  properly 
heat  two  or  three  of  the  rooms  in  the 
building. 

Moberly,  Mo. — .\  central  heating  plant 
is  being  discussed  for  Moberly. 

Chicago,  111. — .\\.  a  dedicatory  service 
held  (  )cti)ber  29,  at  the  Thomas  J.  W'a- 
ters  School,  \\'il>.i>n  and  Campbell  ave- 
nues, a  memorial  tablet  to  the  memory 
of  the  late  Thomas  J.  Waters,  chief 
engineer  of  the  board  of  education,  who 
died  February  25,  1909.  was  presented  by 
Walter  F.  Caldwell,  president  of  Local 
No.  143.  International  Union  of  Sta- 
tionary Fngineers,  and  was  received  on 
behalf  of  the  board  of  education  by  the 
president.  Dr.  James  B.  McFatrich.  The 
Illinois  Chapter  of  the  .\mcrican  Society 
of  Heating  and  Ventilating  Engineers 
was  represented.  Others  present  in- 
cluded a  number  of  Mr.  \Vaters'  former 
associates  in  the  Department  of  Educa- 
tion. Mr.  Waters  was  a  charter  member 
of  the  .Xmcrican  Society  of  Heating  and 
Ventilating  Enginers  and  served  as  a 
member  of  the  council  in  1895  and  as 
vice-president    in    1906. 

Kalamazoo,  Mich. — .\  proposed  fran- 
chise for  a  central  heating  plant  in  Kala- 
mazoo has  been  formally  presented  to 
the  city  council  in  favor  of  the  Central 
Station  Engineering  Co.,  Chicago.  The 
council  already  has  a  proposed  franchise 


for  the  same  purpose  under  consideration, 
introduced  at  the  instance  of  the  W.  H. 
Schott  Co.,  of  Chicago.  A  committee  of 
the  city  council  has  recently  visited  other 
cities  in  which  central  heating  plants  are 
in  use,  notably  Kokonio,  Indianapolis, 
Crawfordsville  and  Logansport,  and  re- 
turned favorably  impressed  with  what  it 
had  seen.  In  Crawfordsville  the  party 
was  shown  through  the  plant  by  General 
Manager  W.  K.  :\Iartin.  In  describing 
the  plant,  Mr.  Martin  said:  "We  have 
found  the  hot-water  system  satisfactory, 
although,  were  we  confront.;d  with  the 
problem  of  heating  high  buildings,  I  have 
no  doubt  steam  would  be  used.  We  have 
si.x  miles  of  mains  running  through  the 
streets.  The  farthest  point  from  the  sta- 
tion reached  by  us  is  close  to  a  mile 
awaj'. 

"We  have  established  a  flat  rate  largely 
because  there  has  been  no  efficient  hot- 
water  meter  devised.  I  would  not  say 
that  the  meter  system  is  not  the  best. 
We  start  our  plant  the  15th  of  Septem- 
ber, ordinarily,  although  this  year  we 
had  no  cause  to  get  under  way  until  the 
first  part  of  October. 

"Our  plant  was  built  by  the  Central 
Station  I'^ngineering  Company  and  has 
never  been  changed  except  for  an  in- 
crease of  boiler  capacity,  which  we  found 
necessary  to  take  care  of  our  customers. 

"We  secured  our  franchise  from  the 
city  and  in  payment  give  free  heat  for 
the  city  buildings  and  city  hospital.  Our 
charge  to  the  consumers  is  17  cents  per 
square  foot  of  radiation. 

"I  will  say,  frankly,  that  I  consider 
this  charge  too  low  and  would  increase 
it  if  I  were  to  start  over  again.  We 
have  a  capital  of  $200,000,  of  which  $83,- 
000  in  stock  has  been  sold  and  bonds 
in  the  sum  of  $83,000  have  been  issued. 
Our  stockholders  are  all  local  men  and 
are  among  the  leading  business  men  of 
the  city. 

"I  believe  our  system  is  a  little  more 
expensive  than  coal,  but  I  will  say, 
frankly,  that  I  do  not  believe  you  could 
go  to  the  average  consumer  and  get  him 


JENKINS  BROS.  VALVES 


GLOBE.  ANGLE,  CHECK. 


SAFETY.   BLOW  OFF. 

Each 


The  most  practical  and  economical.  Each  and 
every  component  part  is  designed  to  meet  the  re- 
quirements of  exacting  every  day  service.  In  metal 
and  in  workmanship  care  is  taken  to  produce  a  valve 
that  will  give  maximum  amount  of  strength  and 
durability. 

We  shall  he  glad  to  mail  catalog  on  request. 

JENKINS    BROS. 


NEW  YORK 


BOSTON 


PHILADELPHIA 


CHICAGO 
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to  change  even  though  we  increased  our 
rate  25%. 

"We  dictate  the  amoiint  of  radiation 
for  every  home  before  it  is  installed, 
and  will  not  take  customers  unless  we 
are  allowed  to  make  the  estimate.  We 
do  not,  however,  do  any  of  the  inside 
work  ourselves. 

"In  all,  I  think  we  have  about  200  cus- 
tomers." 

Kiln-Dried  Americans  is  the  appellation 
given  by  a  writer  in  the  Milwaukee 
(Wis.)  ll'iscotisin  to  the  average  house- 
dweller  in  America  who  provides  no 
means  for  properly  humi<lifying  the  air 
after  it  passes  thrcnigh  the  heating  sys- 
tem. He  (luotes  from  a  recent  address 
by  Dr.  Paul  W.  Goldsbury,  who  states 
that  "if  the  air  outside  should  be  carry- 
ing half  a  grain  of  water  per  cubic  foot, 
which  is  perhaps  a  normal  con<lition,  ami 
should  be  quickly  heated  and  passed  into 
the  room,  as  is  usually  the  case,  it  would 
be  then  in  a  condition  when  its  appetite 
for  moisture  is  increased  eight  times, 
and  what  it  brmij^ht  in  from  the  street 
would  be  only  one-eighth  of  what  it 
ought  to  have  to  be  relatively  comfort- 
able and  healthful.  It  i>  true  that  the 
furnaces  are  usually  provided  with  a 
water  tank,  but  this  is  placed  to  suit 
convenience  in  filling  it,  and  is  in  the 
colder  part  of  the  air  chamber  f)f  the 
furnace,  so  that  the  air  hurrying  j)ast 
has  not  cither  the  time  or  the  proper 
conditions  to  enable  it  to  gather  muc!i 
as  it  passes,  and  is  delivered  into  the 
rooms  with  little  more  moisture  per  cubic 
foot  than  it  had  out  ot  doors.  On  the 
other  hand,  the  indoor  air,  with  its  in- 
creased temperature,  to  be  most  comfort- 
able and  healthful,  should  carry  about 
six   grains   per   cubic    foot. 

"\Vhen  these  conditions  arc  known  one 
can  begin  t<i  realize  how  much  uiuler- 
moistened  the  living  rooms  of  houses  are 
in  winter.  In  otTicial  measurements  of 
schoolrooms  and  hospitals,  places  for 
which  provision  is  customarily  made  for 
proper  air,  the  humidity  has  often  been 
measured  at  below  .V  j  erains  per  cubic 
foot    and   occasionally   below    I    grain." 

Megaphones  for  use  on  street  cars  in 
announcing  the  street  corners  are  being 
advocated  in  Chicago  as  a  means  of 
keeping  the  cars  at  the  required  tem- 
perature, through  a  less  frequent  ope*:- 
ing  of  the  doors. 

Chicago,  111. — .\  sub-committee  of  the 
council  committee  on  city  hall  and  public 
buildings  has  begun  an  investigation  of 
the  $107,000  heating  and  ventilating  sys- 
tem in  the  citv  hall  as  a  result  of  com- 
plaints of  violent  drafts  and  other 
alleged  defects  of  the  system. 

United  States  Bureau  of  Mines,  Wa^h- 
ingliMi.  1).  C.  announces,  tlirough  a  bul- 
letin on  "The  Physical  and  Chemical 
Properties  of  the   Petroleum   of  the   San 


Joacjuin  Valley,  California,"  by  Irving  C. 
Allen  and  W.  .K.  Jacobs,  that,  inasmucli 
as  the  art  of  burning  heavy  oils  under 
boilers  for  steam  raising  has  not  been  de- 
veloped to  its  highest  efficiency,  the 
bureau  will  shortly  undertake  a  thorough 
stud"  of  this  problem. 

A.  Beaurienne,  secretary  of  the  Asso- 
ciation des  Ingeiiieurs  iit  Chauffage  and 
de  X'^entilation  de  France,  will  shortly 
visit  the  L'nited  States  with  the  purpose 
of  interesting  the  trade  in  a  number  of 
heating  specialties  designed  by  him.  M. 
Heaurienne  is  the  author  of  a  number  of 
papers  on  heating  subjects,  and  recently 
contributed  a  paper  on  "Central  Station 
Heatinii"  to  the  National  District  Heat- 
ing Association. 


Manufacturers'    Notes 

American  District  Steam  Co.,  .\ortli 
Tonawanda,  N.  ^'..  recently  entertained 
a  party  of  nearly  loo  business  men  who 
had  been  invited  to  inspect  the  com- 
j)any"s  new  i>lant  and  otVices.  The  com- 
pany recently  completed  its  large  new 
factory  at  North  Tonawanda  and  moved 
its  I.ockport  plant  and  office  to  the 
Lumber  City.  .Many  city  officials  of  the 
Tonawandas  were  in  the  inspection  party. 

Canadian   Sirocco   Co..   Ltd.,   Windsor. 

Out.   I-    ili(     11. line   iif  .1    ('.iii.iili.iii    fact«>rv 


J-M  Permanite  Packing 

Makes  Flange  Joints 
Permanently  Tight 

That  is  one  thinfi  a  rubber  packinct  cannot 
<lo.  especially  lor  hiRh -pressure  and  supcr- 
hcitcd  steam  conditions. 

Rubl)cr  will  lose  its  i'.  soon  soften 

and  Ko  to  pieces  under  1  re 

JM  Permanite  is  maUi  ...  i..,  ..i^hcst  grade 
of  t>uTe  Asbestos. 

It  will  stand  the  highest  temperature  and 
the  tjreate-it  pressure 

In  addition'  to  that  especially  prepared 
compounds  are  added,  which  make  its  resili- 
ency and  pliability  almost  equal  to  that  of 
the  best  rubl>er  sheet  packintts. 

Has  the  all-important  advantage  of  making 
a  joint  absolutely  tight — permanently  tight. 

Never  blows  out — never  bums  out — never 
squeezes  out. 

Tr>-  J-M  Permanite  on  the  worst  joints  you 
can  pick  out. 

Just  see  for  yourself  that  J-M  Perm.inite 
reallv  is  a  packing  that  requires  no  follow- 
inR  up. 

\Vrite  nearest  Branch  for  Sample  and 
Rixiklct. 

H.W.  JOHNS-MANVILLE  CO. 

Baltimore  Kansas  City  i  ):ii.i'  ,i 

Boston  Los  Angeles  Philadelphia 

Chicago  Milwaukee  Pittsburgh 

Cleveland  Minneapolis  San  Francisco 

Dallas  New  Orleans  Seattle 

Detroit  New  York  ^t.  Louis 
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which  has  been  established  for  the 
manufacture  of  the  products  made  by  the 
American  Blower  Co.,  Detroit,  Mich. 
The  company  has  acquired  a  tract  of  land 
c<jmprising  4lj  acres,  and  will  proceed 
at  once  with  the  erection  of  a  plant 
which,  when  completed,  it  is  stated,  will 
be  one  of  the  most  complete  of  its  kind 
in  the  country.  The  company  will  hold 
the  exclusive  patent  rights  for  the  manu- 
facture in  Canada  of  the  Sirocco  fans 
niid   hlr>wcrs. 

Gurney  Heater  Mfg.  Co.'s  new  plant. 
South  l-ramingham,  .\la>,>..  is  practically 
completed  as  to  the  buildings,  and  the 
company  anticipates  having  the  factory 
in   iiitirc   rn^Ilin^,'  nrdor  early  next  year. 

Consolidated  Engineering  Co.,  Chi- 
cago, is  building  a  factory  and  office 
building  at  Michigan  terrace  and  40th 
street,  Chicago,  111.  It  will  be  a  two- 
story  fireproof  building.  85  x  13^  ft.,  and 
will   be   completed   .ibdut    .Slarch    i,    191.2. 

American  Radiator  Co.,  Chicago,  an- 
nounces that  the  old  .\.  A.  Griffing  Iron 
Works,  Jersey  City,  N.  J.,  was  sold  at 
I»ublic  auction,  November  22,  to  Mr. 
Kennej-,  of  Piainfield,  X.  J.  The  prop- 
erty contains  more  than  seven  acres  of 
ground,  and  is  improved  with  a  number 
of  one  and  two-story  brick  and  frame 
buildings,  including  the  factory,  store- 
houses, offices,  etc.,  and  also  has  about 
4000  ft.  of  railroad  track  on  the  premises. 

Crane  Company.  Chicago,  is  having 
l)lans  (lr;iwii  lor  a  fivc-story  steel  and 
concrete  building  to  be  erected  at  Ninth 
and  Webster  streets,  Oakland,  Cal.,  at  a 
cost  of  about  $i=;o,ooo. 


New   Incorporations 

Hart  Heating  Co.,  Chicago,  11!.,  cap- 
ital $,^0,000. 

Commonwealth  Heating  and  Contract- 
ing Co.,  KiclimoiKi.  \'a.,  capital  $10,000. 
Incorporators:  Jay  W.  Start.  Chas.  F. 
Campbell,   Harry   C.   Glenn. 


Shields  Steam  Specialty  Co.,  Louis- 
ville, Ky.,  capital  $10,000,  to  manufacture 
steam  specialties.  Incorporators:  George 
W.  Shields,  A.  J.  Ereedlove,  T.  Q.  Munce. 

Evans  Fitting  Co.,  Camden,  N.  J.,  cap- 
ital $50,000,  to  manufacture  steel  fittings 
for  hydraulic  and  steam  piping.  Incor- 
porators: F.  R.  Hansen.  J.  A.  MacPeak, 
I.  C.  Clow. 

Northwestern  Plumbing  Co.,  ]ylissoula, 
Mont.,  capital  $10,000.  Incorporators 
and  directors:  V.  L.  Bullis,  R.  H.  Dun- 
lap.  O.   R.  S.  Orr. 

James  F.  Blackshaw  Plumbing  Co.,^ 
J  Tsey  City,  \.  J.,  capital  $10,000.  In- 
corporators: Jas.  F.  Blackshaw,  Ann 
I'lackshaw,  Stephen  J.  Connelly. 

Mizell  Hardware  Co.,  Heavener,  Okla., 
capital  $(),ooo. 

Ouray    Hardware    Co.,    Ouray,   Colo., 

cai>it:tl  ^jo.ooo 

Ventilating  Systems  Co.,  New  York 
City,  capital  $100,000.  Incorporators: 
1".  M.  Hail,  J.  C.  Geisler.  T.  C.  Hall. 

Joseph  H.  Pryor  Co.,  Brooklyn,  N.  Y., 
cajjital  $100,000.  Incorporators:  Joseph 
H.   I'ryor,  J.  J,  Harlin,  .\.  J.   Pearson. 

Sterling  Brass  Co.,  Cleveland,  Ohio, 
capital  $35,000.  Incorporators:  Alfred 
.\.  Benesch,  Reuben  Shapiro,  Henry  .A. 
Rocker,  E.  M.  Chalanpka,  S.  J.  Korn- 
hauscr. 

United  States  Steel  Tank  and  Pipe  Co., 
Chicago,  III.,  capital  $10,000.  Incor- 
porators: Henry  N.  Miller,  S.  M.  Schall, 
.\.  C.  Meyer. 


New  Firms  and  Business  Changes 
H.  F.  Luquire  Plumbing  and  Heating 
Co.,  Macon,  Ga.,  is  the  new  name  of  the 
-Alexander    and    Luquire    Plumbing    and 
Heating  Co. 

A.  C.  Eynon  Plumbing  Co.,  Canton, 
(  )..  IS  erecting  a  large  brick  building  at 
Walnut  and  Fourth  streets,  which  it  will 
occupy  early  in  the  year. 


Not  a  Bird  Cage,  a  Squirrel  Cage,  a  Rat  Trap  or  a 
Skyrocket — but — 

A  Cycloidal  Fan  or  Blower 

for  all  purposes.The  only  radical  improvement  in  fans 
in  forty  years.  Takes  up  less  room,  runs  at  slower 
speed,  requires  less  power,   noiseless  in  operation. 

We  gu.irantee  our  Cycloidals  to  equal  in  capacity  any  fan  built — We  bar  none — with 
from  20  to  25  per  rent,  less  speed  and  power.  We  build  them  in  all  sizes  to  suit  all 
conditions — hundreds  of  Them  in  use — not  "as  good — but  better. " 

GARDEN    CITY    FAN    CO. 

Patentees  and  Sole  Manufacturers 

1532   McCORMICK  BUILDING  CHICAGO 

Established  1879 

Eastern  Sales  Agent,  L  J.  Wing  Mfg.  Co.,   90  West  St.,   New  York 

Send  for  Catalogs  110  and  120,   just  issued 

Birminghnm,  Ala..  Office.  401  Woodward  Bldgr. 
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W.  H.  Schott  Company,  central  station 
engineers,  Chicago,  111.,  announces  the 
removal  of  its  general  offices  from  the 
Steger  building,  to  suite  1813-1816  The 
Harris  Trust  building,  in  West  Monroe 
street,  Chicago. 

H.  W.  Johns-Manville  Company,  New 
York,  announces  the  removal  of  its 
Birmingham,  Ala.,  office  from  1220  Em- 
pire building  to  606  Chamber  of  Com- 
merce building,  the  new  quarters  being 
better  adapted  for  their  growing  require- 
ments. W.  H.  Fleming,  well  known 
throughout  this  section,  will  continue  as 
manager.  A  complete  line  of  asbestos 
and  magnesia  products  will  be  handled 
from  this  office. 

McGinness  Company,  engineers  and 
contractor-,  I'itt-i)urg,  Pa.,  announces 
that  it  has  taken  over  the  steam  heating 
and  ventilating  contracts  of  the  American 
Warming  and  Ventilating  Company,  to- 
gether with  the  working  force,  engineers, 
tools  and  c(iuii)mcnt  of  this  department. 
Under  the  name  of  The  McGinness  Com- 
pany the  old  force  and  management  will 
complete  the  unfinished  contracts,  and 
continue  in  the  steam  heating  and  ven- 
tilating  business. 

C.  A.  Dunham  Company,  Marshall- 
town,  la.,  announces  that  it  has  brought 
suit  against  Warren  Webster  &  Co., 
Camden,  N.  J.,  in  the  United  States  Fed- 


eral Courts  alleging  infringement  of  their 
patents. 

Business  Troubles 
2Einai  Heating  and  Ventilating  Co., 
New  York  Ciiy,  has  filed  ^chcdulcs  in 
bankruptcy  showing  liabilities  $17,019 
and  assets  unknown.  Among  the  cred- 
itors are:  J.  L.  Mott  Iron  Works,  $4,417; 
Arthur  H.  Kohn,  $3,600,  and  New  Britain 
National    Bank,  $2,000. 


Contracts  Awarded 

Mueller  Heating  Co.,  Milwaukee,  Wis., 
luatiiig  new  >oiuii  wing  of  capitol  and 
southeast  and  southwest  pavilions,  at 
Mridi«.on,   Wis.,   for  $38,472, 

Thomas    E.    Gildea,    Syracuse,    N 
heating    new    Sumner    School    at 
place,  for  $2,352. 

Malone    &     O'Rourkc.     Utica,    N 
heating     Presbyterian     gymnasium 
parish   house,  at   that   place. 

MacKinnon    Boiler   and    Machine    

Bay  City,  Mich.,  was  the  only  bidder  for 
heating  city  hall,  at  $2,000  per  year;  the 
bid  was  referred  to  a  committee  to  ascer- 
tain what  was  charged  for  similar  ser- 
vices in  other  cities. 

Johnstown  Supply  Co.,  Johnstown, 
I'a.,  heating  and  phimbing  new  Eagles' 
home,  in  Johnstown. 


Y., 

that 

Y., 
and 

Co., 


"Triumph'^  Radiator  Valves 


a 


TRIUMPH" 
No.  42 

ABSOLUTELY  LEAKLESS 

WITH  NON-RISING  STEM 
QUICK  OPENING  AND  CLOSING 

SPECIAL  HANDLE 
FINE  FINISH   AND  APPEARANCE 


WORKMANSHIP  AND  EFFICIENCY 
UNEXCELLED 


Alto 


CORNER,  BACK  OFFSET  AND  GATE 


THE  TRIUMPH  VALVE    COMPANY,  Mansfield,  Ohio 
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A.  Holtman  Heating  Co.,  Kansas  City, 
Mo.,  heating  Missouri  Pythian  Home, 
Sprinpfield.  111.,  for  $3,842. 

Schweers  Hardware  Co.,  Green  Bay, 
Wis.,  heating  new  county  asylum,  for 
$11,978. 

Edmonds  &  Lovett,  Kansas  City,  Mo., 
heating  and  ventilating  addition  to  Yea- 
gcr  school   for  $2,578. 

Walker  &  Chambers,  New  York  City, 
heating  new  Mason  Memorial  Library 
building,  Great   Barrington.  Mass. 

Lynn,  Mass. — The  low  bid  for  heating, 
ventilating  and  plumbing  the  new  East- 
ern District  grammar  school  was  that  of 
M.  A.  Dame  Son  Co..  for  $11,921.  Other 
bids  were:  Huey  Bros.  &  Co.,  Boston, 
Mass.,  $12,787;  John  F.  Morgan  &  Son, 
$12,885;  Nichols  Drown  &  Co.,  $14,142; 
Sawyer   &   Hall,  $14,505. 

Mangrum  &  Otter,  San  Francisco.  Cal., 
heating    (iartlaml   building,   for  $12,730. 

M.  D.  Michael,  Durant.  Okla.,  heating 
new  court  house  at  Coalgate.  Okla.,  for 
$17,500. 

Rommel  &  Mueller  Co.,  San  Francisco, 
Cal.,  heating  and  plumbing  new  Alham- 
bra    school    building,    for   $_'.')75. 

Idaho  Plumbing  and  Hardware  Co., 
Boise,  Idaho,  heating  and  plumbing 
Government  Reclamation  Service  build- 
ing, for  $2,999. 


American  Warming  and  Ventilating 
Co.,  Elmira,  N.  Y.,  heating  and  ventilat- 
ing new  Randolph  (Vt.)  schoolhouse,  for 
$5,296. 

M,  J.  Daly  &  Sons,  Inc.,  Waterbury, 
Conn.,  heating,  ventilating  and  plumbing 
two  new  factory  buildings  for  Shoe 
Hardware  Co. 

New  Haven,  Conn. — Yale  University's- 
proposition  to  erect  the  new  central  heat- 
ing plant,  recently  authorized,  at  Sachem 
street  and  Winchester  avenue,  is  meet- 
ing with  strong  opposition  on  the  part  of 
the  residents  of  that  vicinity,  who  claim 
that  the  high  chimney  and  the  plant  gen- 
erally will  result  in  a  depreciation  of 
property  values. 

McCusker  Company,  Portland,  Ore., 
heating  new  wing  of  the  Multnomah 
Ccninty   Court   House,   for  $70,727. 

Robert  Dalziell,  Jr.,  Co.,  Oakland,  Cal., 
heating,  plumbing  and  galvanized  iron 
work  for  the  new  Pantages  Theater 
building;  also  heating  and  plumbing  new 
four-story  office  building  at  Battery  and 
Market   streets,   San    Diego,   Cal. 

Cleghorn  Company,  Boston,  Mass., 
heating  and  ventilating  ten-story  office 
building  at  Devonshire  street  and  Spring 
Lane,  Boston. 

John   H.   Stevens,   Manchester,   N.   H., 


The  Lavigne  Graduated  Packless  Valve 
LOCK  SHIELD  PATTERN 


Is  particularly  well  adapted  for  certain 
classes  of  work.  Each  size  can  be  very 
accurately  adjusted  to  a  wide  range  of 
sizes  of  radiators,  and  the  adjusting  can 
be  done  by  the  heating  contractor  when 
instalhng  the  job  instead  of  being  done 
at  the  factory.  It  is  also  Fool  Proof. 
Our  Graduated  Valves  are  also  made  with 
lever  handle  indicator.  Send  for  our  new 
circular  fully  describing  our  various  styles 
of  packless  valves.  Samples  will  be  sent 
to  interested  parties. 

Use  Lavigne  Packless  Valves 
on  Your  Good  Jobs 


The  Lavigne  Lock  Shield  Graduated 
Packless   Valve 


LAVIGNE  MFG.  CO.,  Detroit,  Mich. 
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heating  and  plumbing  convenience  sta- 
tion in  Merrimack  Common,  lor  $4,111. 

Albert  B.  Franklin,  Boston,  Mass., 
heating  and  ventilating  new  Carnegie  Li- 
brary building,  Brockton,  Mass.,  for 
$4,400. 

Freeland  Supply  Co.,  Ilazelton,  Pa., 
heating  plant   I'^r  (Jr.ind  Ooera  House. 

F.  S.  Spencer,  Minneapolis,  Minn., 
heating  and  ventilating  Barnum  (Minn.) 
high    school. 

M.  F.  Rourke  &  Co.,  Kno.xville,  Tenn., 

heating  curt   li"n-i-.  fcir  $5,3/8. 

F.  S.  Schardein  &  Sons,  Louisville,  Ky., 
vacuum  steam  heating  and  plumbing  Gait 
House,    for   $15,000. 

Richard  Sherwood,  I'illings,  Mont., 
heating  new  buiMing  at  the  county  farm. 

John  P.  Rickards,  fJlney,  Pa.,  heating 
Masonic  Temple,   Georgetown,  Del. 
Virginia    Heating    and    Plumbing    Co., 

A'irginia,  Minn.,  laying  heating  mams  at 
Hvelcth,  Minn.,  for  $19,600. 


Business  Chances 

Washington,  D.  C— Sealed  proposals 
will  be  received  at  the  oflice  of  the  Super- 
vising Architect,  Treasury  l)ei)artmcnt, 
for  the   following  named   work: 

Until  December  14.  191 1,  for  the  recon- 
struction of  the  U.  S.  Marine  Hospital, 
St.ipletiin,   St.iten    Isl.-md.    N*.    ^'..  ci>ii^ist- 


ing  of  two  three-story  wings,  recon- 
structing the  entire  interior  of  the  old 
building  and  adding  a  fourth  story  to  a 
portion   thereof. 

Until  December  20,  191 1,  for  the  con- 
struction of  the  United  States  Postoffice, 
W'esttield,  Mass.,  consisting  of  a  one- 
story  and  basement  building,  having  a 
ground  area  of  4,350  sq.  ft. 

Until  December  27,  191 1,  for  the  con- 
struction of  the  Postofficc,  Court  House 
and  Custom  House  at  Miami,  l"la.,  con- 
sisting of  a  three-story  and  basement 
building,   ground  area  ot   7.200  sq.   ft. 

Until  December  27,  191 1,  for  the  instal- 
lation of  a  heating  and  ventilating  appa- 
ratus, for  the  United  States  PostolVicc 
and  Custom  House  building  at  San 
Diego,  Cal. 

Until  December  28,  191 1,  for  the  con- 
struction of  the  extension  and  remodel- 
ing of  the  United  States  Custom  House, 
Boston,  Mas- 


Trade  Literature 
Buffalo  Conoidal  Blowers  and  Ex- 
hausters. -' "-called  irtiin  tlie  recurrence  of 
conical  shapes  in  their  design,  are  feat- 
ured in  a  new  and  comprehensive  cata- 
logue published  bv  the  manufacturers, 
the  Buffalo  Forge'  Co.,  Buffalo,  N.  Y. 
These  are  the  company's  new  high- 
efticiency  fans  dcsignetl  for  large  volumes 
and  low    pressure-      Tiie   inlrt   i-  conical. 


/? 


PRESSURE    REGULATORS 
FOR    STEAM    HEATING 

Foster  Classes  "0"and  "QH" 

For  Delivery   Pressure  1  — l.'^  Pounds 

A  very  sensitive  and  reliable  regulator  for  pur- 
poses designed.  It  is  a  high  grade  low  pressure 
regulator.  Superior  to  other  makes  in  construc- 
tion and  workmanship.  Has  no  weights  or  close 
fitting  pistons  and  is  easily  adjusted  to  pressure 
desired  between  zero  and  15  pounds. 

Made  in  sizes  ^-inch  to  12  inch.  Smaller  sizes 
2-inch  and  under,  are  fitted  with  brass  bodies; 
larger  sizes  have  iron  bodies,  composition 
mounted  and  composition  renewable  seats. 

Send  for  circulars,  giving  details  of  operation,  etc. 
Would  you  like  to  have  a  copy  of  our  new^  Catalogue  >\'hen  completed  ? 

Foster  Engineering  Co.,  Newark,  N.  J. 
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the  blast  wheel  forms  the  frustrum  of  a 
cone  and  the  blades  are  curved  over  the 
tapering  surface  of  a  cone.  The  manu- 
facturers state  that  the  advantage  of  this 
form  of  construction  is  that  without  pre- 
venting the   maximum  amount  of  air   to 


SINGLE  "CONOIDAL"  FAN  WHEEL. 

be  taken  up  in  front,  a  uniform  supply 
is  secured  at  every  point  of  the  blade 
from  front  to  back  and  the  air  is  deliv- 
ered at  a  pressure  which  comes  close  to 


uniformity  over  the  entire  width  of  the 
outlet.  This  form  of  construction  pre- 
vents the  air  from  being  drawn  in  at 
right-angles  to  the  back  or  drive  side 
and  then  being  deflected  at  an  angle  of 
nearly  90°  towards  the  blades  and  outlet, 
thus  losing  power  and  velocity.  Another 
advantage  mentioned  for  the  Conoidal 
fan  is  the  practically  constant  efficiency 
curve  which  permits  operation  at  from 
20%  to  30%  above  and  below  the  rated 
capacity,  giving  a  total  range  of  from 
40%  to  60%,  with  only  a  slight  decrease 
in  efficiency.  A  section  of  the  catalogue 
is  devoted  to  data,  including  curves,  on 
tiie  performance  of  the  Conoidal  fans  of 
various  sizes,  with  different  diverging 
nozzles.  The  various  parts  of  the  fan  are 
illustrated  in  detail  and  there  are  also  a 
number  of  views  showing  typical  instal- 
lations. Shop  drawings  are  included, 
with  detailed  dimension  *ables  for  all 
sizes  of  fans,  from  30  in.  to  200  in.,  single 
and  double  width,  and  for  various  dis- 
charges.  Size,  6  X  g  in.  (standard).  Pp.48. 

Ideal  Heating  Journal  for  November, 
TQii,  the  new  ])eri()(Iical  of  the  American 
Radiator  Co.,  Chicago,  contains  an  inter- 
esting article  on  "Thermal  Tests  of 
Heating  Boilers,"  with  an  illustration, 
from  a  photograph,  of  the  boiler-testing 
room  at  the  company's  Institute  of  Ther- 
mal  Research,  in   Buffalo.     This  room  is 


Mueller 

Reducing  and  Regulating 

Valves 

For   Water,   Steam,  Air,    Oil,  Gas,  Etc. 

Single  Seat  Type,  13,160 

This  valve  is  (or  pressure  reduction  and  regulation  in  the  following 
kinds  of  service : 

WATER — Cold  or  hot  water  in  hotels,  apartment  houses,  residences,  fadlories,  drinking  fountains, 

breweries,  power  plants,  etc. 
STEAM  —  Radiators,  small  heating  sy^ems,  small  vulcanizers,  small  bleaching  keirs,  jacketted  ketdes, 

dryers,  dyeing  tanks,  ^eam  heating  of  trains,  forced  draft  blowers,  fan  engine  regulators 

for  boilers,  etc 
AIR ■ — Pneumatic  tools,  oil  burners,  pneumatic    water    lifts,    ballail   tanks,    torpedo    discharge 

tubes,  etc. 

OIL^ Fuel  oil,  pressure  lubricating  syftems,  etc. 

GAS Carbonic  acid  gas  in  soda  fountains,  breweries,  water  carbonating  and  bottling  eilablish- 

ments,  etc.     Special  valves  for  oxygen,  acetylene,  manufactured  or  natural  gets. 
Standard  stock  valves  will  be  assembled  for  initial  pressures  up  to  250  pounds  and  for  such  delivery 
pressure  as  sp>ecified  from  atmosphere  to  1 50  pounds. 
When  writing  please  specify  initial  and  delivery  pressure  and  service. 


H.   MUELLER    MFG.  CO. 


DEC4TUR,  ILL.,  West  Cerro  Gordo  Street 


NEW  YORK,  254  fanal  Street 
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25x62x17  ft.  high.  There  are  12  chim- 
neys, each  about  35  ft.  high,  witli  facili- 
ties for  higher  extensions  when  neces- 
sary, and  varjing  from  8  to  24  in.  in 
diameter.  The  photograph  shows  the 
tanks  for  measuring  water  evaporated  in 
steam  boilers,  also  a  set  of  draft  gauges 
for  measuring  frictional  resistance  in  the 
fuel  and  flues.  The  article  gives  details 
of  the  company's  method  of  testing  boil- 
ers, and  it  is  further  stated  that  when 
a  new  design  of  boiler  is  being  tested, 
glass  plate  windows  are  inserted  in  the 
boiler  at  convenient  points.  An  electric 
light  shows  every  movement  of  the  water 
when  the  boiler  is  steaming.  This  device 
has  been  found  to  be  an  invaluable  aid 
in  making  new  designs.  .Xs  the  result  of 
its  tests,  the  company  states  that,  in 
many  cases,  the  catalogue  ratings  of  its 
boilers  have  been  shown  to  be  but  little 
more  than  half  the  maximum  cajiacity  oi 
the  boiler.  Another  article  describes  the 
United  States  Navy  tests  of  Sylphon 
regitherms.  used,  in  this  instance,  to  con- 
trol the  temperature  r»f  the  air  in  the 
powder  magazines  of  battleships.  Many 
other  items  serve  to  make  the  November 
number  a  iint.ible  issue. 

J-M  Packing  Expert  for  November, 
IQII.  publislud  by  the  Cleveland  branch 
of  the  II.  W.  Johns-Manville  Co..  con- 
tains an  interesting  item  referring  to  the 

iusul.ition  installed  in  tin-  CIcv  claixl   (fM 


Federal  building.  The  heavy  boiler-iron 
smokestack,  which  runs  up  through  the 
center  of  the  building,  was  covered  with 
6  in.  of  J-M  asbestos  fire-felt  sheets, 
with  J-M  roll  fire-felt  on  the  outside. 
Notwithstanding  the  difficulties  of  the 
work,  it  was  successfully  accomplished. 
-Ml  of  the  pipe  covering  was  also  fur- 
nished by  the  II.  W.  Johns-Manville  Co. 

Economical  Steam  Power  Plants,  a  24- 
l)agc  panii)iilcl  published  bv  the  Green 
I'uel  Economizer  Co.,  Matteawan,  N.  Y., 
flescribes  four  of  the  largest  modern 
"»tcam  power  plants  in  the  world,  includ- 
ing the  Hudson  and  Manhattan  power 
station  in  Hoboken  and  the  plant  of  the 
Laclede  Power  Co.,  St.  Louis,  Mo.  The 
pamphlet  also  contains  a  fifth  paper  on 
rcoimmizer  practice,  discussing  the  the- 
ory of  the  lowest  economical  difference 
in  temperature  between  the  gases  enter- 
ing the  chimney  and  the  cold  boiler  feed 
water.  It  is  shown  that,  whereas  there 
is  little  economy  in  reducing  the  tem- 
j)eraturc  f)f  chimiuy-fUie  gases  lower 
than  500°  to  550"^  1'".  by  means  of  boiler 
surface,  the  temperature  of  the  same 
gases  may  be  reduced  to  200°  Y.  or  250" 
I-',  (jtiite  profitably  by  means  of  econ- 
omizer surface,  because  of  the  lower 
temperature  of  the  contents  of  the  econ- 
omizer an<l  the  less  costly  nature  of  the 
ci-oiiomizer   surfnrr 


"KINEALY"  SYSTEM 

AIR   PURIFYING,   COOLING  AND   HUMIDIFYING 


BEST    BY    EVERY    TEST 

SPECIFIED      BY     ALL      LEADING     AFCHITECTS    AND     ENGINEERS 

OUR    REPRESENTATIVES    AT    YOUR    SERVICE 

Kauffman  Heating  &  [ncineering  Cfi.- 

ST.    LOUIS 
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INTAKE   SIDE— 80"   DIRECT-CONNECTED   BLOWER 

Ilg  Blowers 

SHOW  A  RADICAL  IMPROVE- 
MENT   OVER   OTHER    TYPES 


THEY   ARE    VERY    COMPACT. 

THEY  ARE    CHEAP  TO  INSTALL,  BECAUSE   NO 
FOUNDATIONS   ARE    NECESSARY. 

THEY    HAVE    NO  BEARINGS,  THEREFORE,    OF 
COURSE,    POWER  CONSUMPTION  IS  LOW. 


W  r  it  e  for    Catalog    V  3  0 


ILG    ELECTRIC   VENTILATING    CO. 

158  WHITING  STREET,  CHICAGO 
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Isometric  Drawing  Paper,  on  wliich  a 
drawing  may  be  scaled  in  the  three  main 
directions,  the  axes  of  whicli  arc  iJO° 
apart,  one  being  vertical,  the  others  be- 
ing at  30°  from  the  hori/..jntal,  lias  been 
placed  on  the  market  by  the  Xorman  \V. 
Henley  Publishing  Co.,  132  Nassau 
street,  New  York.  It  is  furnished  in  pads 
of  40  sheets,  6x9  in.,  at  25  cents;  or, 
9x12  in.,  at  50  cents.  The  paper  also 
comes  in  loose  sheets,  12  x  18  in.,  at  $1.00 
for  40  sheets.  By  the  use  of  this  paper, 
any  special  knowledge  of  isometric  pro- 
jection is  unnecessary,  as  it  is  easy  to 
complete  such  drawings  with  but  little 
calculation.  All  horizontal  lines  are  laid 
along  the  30°  line  in  either  direction. 
Thus    a    cube    becomes    a    hexagnn    and 


circles  ellipses.  The  advantage  of  this 
arrangement  lies  in  the  fact  that  one  is 
enabled  to  make  a  scaled  sketch,  showing 
an  article  in  its  entirety,  so  that  it  is  not 
necessary  to  study  the  details  of  an  ordi- 
nary  three-view   drawing. 


DRAPER'S 

Recording  Thermometer 

Iracc?  auluiiialically  a  cui'ccl  and 
continiiiius  rec<  rd  in  i  k  ol  (he  ttmpe- 
rature  riii  a  Kraduatrd  weekly  chart. 
Made  in  iwu  M/r^.  andstindardizrd  and 
fully  k'uarai  Itcd.      Also     Kecordinc 

THE   DRAPER  MFG. CO. 

152    FRONT   Sr    .     NEW    YORK 


BOOKS  ON  HEATING  AND  VENTILATION 


Heating  and  Ventilatins  Buildings,  a  standard  manual 
for  heating  engineers  and  architects.  By  Prof. 
R.  C.  Carp  1  ter.  Fifth  edition,  largely  rewritten. 
S77  pagra.        7  7  Ills..  8vo.  cloth.    $4.00. 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings. 

Hy  Willi.im  J.  DaWwin  l"i!tf«-nth  edition  Re- 
vised and  enlargtd.  301  patTs.  131  figures 
Sizc,_  Sx7J^  in.  Contains  dcsciiptions  of  st.am 
ht-ating  apparatus  for_  wamiinR  and  Ventilating 
large  buildings  and  private  houses,  with  remarks 
and  taMi-s.     Cloth,  S2  .'^O. 

Handbook  for  Heating  and  Ventilating  Engineers.  By 
Prof.  James  U.  Hoffman  and  Beniamin  V.  Raber. 
The  latfst  book  on  this  subj-ct.  Unusually  com- 
prehensive. 320  pages,  with  45-paRe  appendix. 
Sif?  4>ix6f<  in.,  bound  in  flexible  leather.  Price. 
$3.50. 

Questions  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot-Water  Heatmg.  By  R.  M. 
Starbuck.      Illustrated.      $1.00 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  8.?  pages.  Pocket  size.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.      Hoards,   SOc 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.  Price, 
$2.00. 

Air-Condi tioning.  By  O.  B.  Wilson.  Being  a  sho  t 
treatise  on  the  humidification.  ventilation,  coo  h  g 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fiv- 
ures.    12mo.    Illustrated.    143  pages.    Price,  $1.20. 

Steam-Electric  Power  Plants.  By  Frank  Koertcr.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  construction 
and  operation.     473  pages.    340  ills.      Price,  $5. Co 

Light,  Heat  and  Power  in  Buildings.  By  Alton  D 
Adams,  M.  E.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  build'ngs  should  be  based.  The  problem  is  to 
de'crmine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
C'.oth,  $1.00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King.  Containing  over  300  detailed  illustra- 
tions. The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
nd  builders.  .Describes  various  systems  of  heat- 
>  .g  and  ventila  jtn  and  includes  useful  data  and 
tables  for  estimating,  installing  and  tcs'ing  such 
systems.     8vo.     367  pages.      Price,  S3. 00. 


Dean's  System  of  Greenhouse  Heating,  by  steam  or 
hot  water,  with  formulas  for  obtaining  different 
temperatures,    by    Mark    Hean.     Price,   $2.00. 

Power,  Heating  and  Ventilation.  By  Charles  L. 
Hubbard.  M.S.,  M.li.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  heat  ing  is  covered,  including  the  heating 
of  laijfe  instiiutionj  with  central  plants.  Space  is 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Notes  on  Heating  and  Veniilnii.m.  By  John  R. 
Allen.      152    Pages.       34  ns.      Sire,  4  Wx 

6H  in.      (Jnc  of  the  new  rou^ht  quite  up 

to  date,  and  containinir  mu>.  ii  inlurm.-ition  to  guide 
the  intelligent  steam  fitu-r  in  th"  installation  and 
hi-.Tting   an.l   vr'itil.itiiiu    ap;);iratu:.      Cloth.   $2.50. 

Hot-Water  Heating  and  Fitting.     By  W.  J.  Baldwin 

Fourth    edition.      Price.    $4.00 

Steam  Fitters'  Computation  and  Price  Book,  abridged. 
Hy  Mark  Dean.      Price.  $2.50 

Practical  Treatise  Upon  Steam  Heating.  By  P.  Dye. 
Embracing  methods  and  appliances  for  warming 
buildings,  etc.  Lowipressure,  high  pressure  and  ex- 
haust steam.     8vo.  cl^^th,  illustrated.     Price,  $4.00. 

The  School  House.  Its  Heating  and  Ventilation. 
My  J.  A.  Moore.      204  pages,    illustrated.   $2.00 

A  Manuil  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
Ixj'lers.  flue*,  etc.  By  P.  Schumann.  Second 
edition,    revised    and    enlaiged.      l2mo,  $1.50. 

German  Formulas  and  Tables  for  Heating  and  Veo- 
tilating  Work,  especially  adapted  for  those  who 
pan  or  erect  heating  apparatus.  By  Prof.  J.  H. 
Ktnealy.      Illustrated.      Price.  $1.00. 

Tables  for  Calculating  Sizes  of  Steam  Pipes.  By 
Isaac  Chaimovitsch.  \  manual  for  the  determina- 
tion of  steam  pipe  sizes  for  low  pressure  heating. 
48   pages.      4   insert   tables.      Price,  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretical 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Full  limp  leather  pock- 
etbook   round    comers,    gilt  edges.     Pnce.   $5.00. 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.     Site,  6x9  in.     Cloth.  $2.00 

Modtm  Sanitary  Plumbing,  Steam  and  Hot  Water. 
By  Jam<?s  J.  Lawlcr.  400  pages.  228  illustra- 
tions. Size.  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler's  well-known  work  on  this  subject 
Price.  $5.00 
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TOMISCCIMIEOyS  \m 


Coming  Events 

American  Society  of  Inspectors  of 
Plumbing  and  Sanitary  Engineers,  Mil- 
waukee, Wis.,  Feb.  6-8,  191 1. 

National  Association  of  Master  Plumb- 
■ers,  (ialvc-ir>ii,  Ttxa-^,  June,  lyii.  Hcad- 
•qtiarters  at  the  Hotel  Galvez. 


Deaths 

Matthew  Kennedy,  treasurer  of  the 
Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y., 
<!icd  N'nv    2(\  at  liis  home  in  that  citv. 

R.  Barnard  Talcott,  heating  and  ven- 
tilating engineer  in  the  office  of  the  Chief 
Mechanical  and  Electrical  Engineer  of 
the  Trea.sury  Department,  Washington, 
D.  C.  died  in  Lutherville,  Md.,  Dec.  4 
He  was  78  years  old  and  was  a  member 
of  the  American  Societv  of  Heating  and 
Ventilating   Engineers. 

Ira  Budd,  a  well-known  heating^  arid 
plumbing   contractor   of   Newark,    N.    J., 


died  Dec.  14  at  his  home  in  Newark  af- 
ter a  prolonged  illness.  He  was  59  years 
old  and  had  been  connected  with  the 
plumbing  and  heating  trade  throughout 
his  business  career.  He  was  prominent 
in  trade  association  circles,  having  been 
successively  secretary,  vice-president  and 
for  three  years  president  of  the  Newark 
Master  Plumbers'  Association.  He  was 
also  the  first  president  of  the  New  Jer- 
sey State  Master  Plumbers'  Association 
and  served  for  many  years  as  state  vice- 
president  for  New  Jersey  of  the  plumb- 
ers' national  association. 

Edward  G.  Herendeen,  formerly  presi- 
dent of  the  Herendeen  Mfg.  Co.,  Gen- 
neva,  N.  Y.,  which  was  merged  some 
time  ago  with  the  United  States  Radia- 
tor Corporation,  died  at  Pinehurst,  N. 
C,  from  heart  failure  December  20.  He 
was  52  years  old.  Mr.  Herendeen,  at 
the  time  of  his  death,  was  senior  part- 
ner in  the  law  firm  of  Herendeen  &  Man- 
deville,  Elmira,  N.   Y. 


Catalogue  Mailed  on 
Request 


ARMSTRONG  No.  00  PIPE  MACHINE 

CUTS   OFF    AND   THREADS   PIPE 

From  1  Inch  to  4  Inches 

TO  BE  USED  FOR  EITHER  HAND  OR  POWER 

Manufactured  by 

THE  ARMSTRONG  MFG.  CO. 

321  KNOWLTON  STREET 
BRIDGEPORT,    CONN. 


NEW  YORK 


CHICAGO 


ROBERT  A.  KEASBEY  CO. 

Heat  and  Cold  Insulating  Materials. 

83^0  Magnesia  and  Asbestos  Air  Cell 

Pipe  and  Boiler  Coverings 

CORK  COVERINGS  FOR  BRINE  PIPES,  Etc. 


100  North  Moore  Street 
NEW  YORK  CITY 


Telephone  6097  Franklin 


ESTIMATES  FURNISHED 
AND   CONTRACTS   EXECUTED 
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Manufacturers'  Notes 

New  York  Radiator  Co.,  I'raiikfort,  X. 
v.,  has  increased  its  capital  stock  to 
$100,000. 

E.  F.  Reece  Co.,  mamifacturer  of  taps 
and  dies,  and  1-.  E.  Wells  &  Son,  man- 
ufacturers of  pipe  threading  tools  and 
machinery,  both  of  Greenfield,  .Mass., 
have  merged  their  interests.  The  new 
firm  will  occupy  the  quarters  of  the 
Wells   cnnipanv   which    will   be   enlarged. 

H.  Mueller  Mfg.  Co..  Decatur,  111.,  has 
increased  the  capacity  of  its  plant  by  the 
addition  of  a  two-story  building,  50  x  100 
ft.  The  building  will  contain  two  new 
>'00  H.  P.  boilers  and  a  new  f>oo  11.  P. 
engine.  Thi.-,  equipment  gives  the  com- 
pany's plant  a  total  horsepower  of  about 
r,20o 

O'Reilly  &  Blatt.  Reading.  Pa.,  succes- 
sors to  the  Pri/er-Painter  Stove  &  Heat- 
er Co.,  announce  that  they  are  prepared 
to  furnish  castings  for  the  line  of  stoves 
and  hot  air  furnaces  formerly  made  by 
the  Prizer- Painter  Co.,  also  for  the  Hen 
derson  Thermo  boilers. 

H.  B.  Smith  Co.,  Wextiield.  .Mass.,  is 
adding  several  new  buildings  to  its  South 
Side  plant,  including  a  machine  shop. 
100  ft.  X  100  ft.  and  two  stories  high:  a 
100  .X  245  ft.  foundry  building,  connecting 
with   the  present   fotmdry;   a  steel   frame 


building  to  replace  the  present  wooden 
storehouse;  and  a  concrete  core  building 
80x100  ft.  and   two  stories   high. 

John  Simmons  Co.,  N'ew  York,  the 
well-known  heating  and  plumbing  supply 
house,  has  arranged  an  extensive  display 
of  plumbing  goods  at  its  new  plumbing 
goods  show  room,  48  East  41st  street,  in 
charge  of  C.  W  Frean.  The  warehous- 
ing facilities  of  the  Hush  Terminals  in 
Brooklyn  are  utilized,  direct  communi- 
cation to  them  being  had  through  the 
telautograph  system 

Michigan  Pipe  Company,  P.ay  City. 
Mich  .  reports  a  recent  instance  of  its 
steam  i)ipc  casings  having  successfully 
withstood  a  wear  of  30  years.  In  one 
instance  of  a  special  test  a  line  of  wood 
casings  were  taken  up  after  a  use  of  10 
years  and  the  covering  found  to  be  in- 
|)crfect  condition.  The  c<»mpaiiy  states 
that  wood  casing  with  the  tin  lining  and 
air  space  between  the  wrought  iron  pipe 
and  inner  surface  of  the  wood  is  used 
by  the  largest  central  heating  plants  in 
\\\c  country  and  is  claimed  to  be  the  best 
prevention  of  condeusatifui  .-ukI  heat 
loss  on   the  market. 

B.  F.  Sturtevant  Co.,  Hyde  Park. 
Mass.,  reports,  among  its  recent  orders, 
the  ventilating  apparatus  for  the  Ritz- 
Carlton    Hotel,   New   York;   forced   draft 


Richard  Warren  Chapman 


Continuous  Jointless  Pipe  Covering 
Asbestos    and    Magnesia    Products 


Radiator  Shields 
Fans  and  Coils 
Air  Washers 


Monadnock  Block 
CHICAGO 
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equipment  for  the  New  York  Central 
power  house,  New  York;  apparatus  for 
the  South  Orange  (N.  J.)  school  and 
the  apparatus  for  the  Manual  Training 
High  School  in  Newark,  N.  J. 

Pierce,     Butler    &     Pierce     Mfg.     Co., 

Syracuse,    X.    Y.,    reports    the    following 

recent  installations  of  its  boilers  in  New 

York  and  vicinitj^: 

Home  of  the  Daughters  o£  Jacob. 

Beth   El   Sisterhood. 

Nichthauser  &  Levey,   Brooklyn. 

Brunswick  Realty  Co.,    iiS  East   28th  St. 

Pollard  &  Stcinam   (sanitarium). 

Brody,  Adler  &  Koch,  8-10  West  19th  St. 

Club  House,  at  48-50  Henry  St. 

Schaeffer  &  Carroll   (synagogue). 

Apartment  Const.  Co.,  810  Broadway. 

Pollard   &   Steinam,   394   Fifth   Ave. 

Whiteney  Steen  Co.    (Golden-Hill   Bldg.). 

Master   Builders  Assn..   8-14   East   12th   St. 

Edgar     Lehman    (residence    West    79th    St.  and 

Riverside    Drive). 
Pollard    &    Steinam    Apt.    Hotel,    12th    St.    and 

Fifth    Ave. 
Maas  &  Blum,   124th  St.  and  First  Ave. 
R.  NL  Silverman  Realty  Co..  17-19  West  17th  St. 
F.  C.  Zobel,  32-34  West  20th  St. 
Fischel  Realty  Co..  48-50  West  21st  St. 
Brody,   Adler  &   Koch,   40-42    East    19th   St. 
Cobcl   Residence,   Brooklyn. 
Harris  &   Seigel.   121st  and  Lenox  Ave. 
Isaac  Polstcin,  West  99th  St. 
McKinley    Really   Co.    (McKinley   Bldg.). 
Ooodyi-ar  Rubber  Co.,   64th  and   Broadway. 
Roosevelt  Court.  69th  St.  and  Amsterdam  Ave. 
Lebanon  Hospital  Training  School. 
Jones  Speedometer  Co.,  76th  St.  and  Broadway. 


Miscellaneous  Notes 

Midland  Club,  at  its  annual  meeting, 
December  13  at  the  LaSalle  Hotel,  Chi- 
cago, re-elected  the  following  officers  for 
the  ensuing  year:  President,  A.  W.  Wil- 
liamson:   vice-president,    L.    J.    Mueller, 


Jr.;  secretary,  Allen  \V.  Williams.  A 
paper  was  presented  by  R.  L.  Speller- 
berg,  Dubuque,  Iowa,  on  the  use  of  large 
pipes  in  furnace  heating. 

Columbus,  O. — A  plan  to  heat  the  new 
cell  blocks  at  the  penitentiary  by  steam 
at  a  cost  of  $18,000  was  adopted  by 
the  board  of  penitentiary  managers,  early 
in  December, 

Baltimore,  Md. — The  property  and  as- 
sets of  the  Baltimore  Refrigerating  and 
Heating  Co.,  which  have  been  in  litiga- 
tion for  several  years,  will  be  sold  at 
public  auction  under  the  decision  of 
Judge  Stockhridge  in  Circuit  Court  No. 
2.  The  Continental  Trust  Co.,  holder  of 
a  mortgage  on  the  oroperty,  has  been 
named  as  trustee  to  make  the  sale.  The 
purchaser  will  be  required  to  deposit 
$25,000  when  the  property  is  sold.  The 
property  is  said  to  be  vvortl:  nearly  $2,- 
000,000  and  has  been  in  the  hands  of  the 
receivers  for  more  than  two  years. 

Philadelphia,  Pa. — The  first  account  of 
tlie  estate  of  William  Sellers,  formerly 
president  of  the  William  Sellers  Co.,  tool 
and  machinery  inanufacturers,  who  died 
in  1905,  was  filed  by  the  executors  De- 
cember 8  and  shows  the  estate  to  include 
property  valued  at  $5,622,238.18. 

Detroit,  Mich. — Indictments  against  16 
firms  and  ^2  individuals  alleged  to  have 
secured  control  of  over  85%  of  the  an- 
nual output  of  enameled  iron  bath-tubs, 
sinks,  lavatories,  etc.,  in  the  United 
States,  which  were  returned  by  the  Fed- 
eral grand  jury  December  6,  are  against 
the  following  firms  : 


CpApp       Hy   using   Dixon's    Pipe-Joint    Compound    on    joints. 

No  (damage  to  tools  or  fittings  then  when 
YOUR  you  want    to    open    joints. 

TO  0  LS   JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


McDaniel   Improved  Steam  Trap 

WILL   DO  THE  WORK 

When  you  need  a  Steam  Trap  buy  one  you  know  will  work. 
With  a  McDANIEL  we  take  all  the  chances.  Don't  pay  until  you 
are  satisfied.  We  have  been  25  years  manufacttuing  Steam  Traps  and 
know  there  is  no  better  trap  made.     May  we  send  you  one  for  trial? 

Watson  ^  McDaniel  Co. 

160  North  7th  Street         -        PHILADELPHIA.  PA. 

Send  for  Catalogut 
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Standard  Sanitary  Mfg.  Co.,  Pittsburg, 
Pa.;  L.  Wolff  Mfg.  Co.,  Chicago.  111.;  .\. 
Weiskittel  &  Sons  Co.,  Baltimore,  Md.; 
The  Barnes  Mfg.  Co.,  Mansfield,  O  :  The 
Cahill  Iron  Works,  Chattanooga,  Tenn.; 
Colwell  Lead  Co.,  Xcw  York  City;  The 
Day-Ward  Co.,  \Varren,  O.;  The  Hiim- 
phryes  Mfg.  Co.,  Mansfield,  O.;  Kerner 
Mfg.  Co.,  Pittsburg,  Pa.;  The  J.  L.  Mott 
Iron  Works,  New  York  City;  McVay  & 
Walker,  Braddock,  Pa.;  The  McCrum- 
Hovvell  Co.,  New  York  City;  National 
Sanitary  Mfg.  Co.,  Salem.  C;  Union 
Sanitary  Mfg.  Co.,  Noblesville.  Ind.; 
Wheeling  Enameled  Iron  Co  ,  Wheeling, 
W.  Va.;  United  States  Sanitary  Mfg  Co., 
Pittsburg,   Pa. 

In  addition  to  the  charge  of  combin- 
ing to  restrain  trade  bv  refusing  to  sell 
to  jobbers  handling  the  goods  of  so- 
called  independents,  the  indictments 
mention  tin-  practice  of  fixing  resale 
prices  and  the  combination's  refusal  to 
sell  to  jobbers  not  maintaining  such  re- 
sale prices. 

Chicago,  111. — The  annual  meeting  ni 
the  Supreme  Fold  of  the  United  Bunch 
of  Sheep  of  .America,  which  was  an- 
nounced to  ha\e  been  held  December  l", 
was  postponed  until  the  fir^t  I'riday  in 
March. 

Montpelier,    Vt. — A    committee    of    the 


House  of  Representatives  has  beer> 
named  to  investigate  the  $35,000  venti- 
lating system  recently  installed  in  the 
Capitol,  which  is  not  proving  satisfac- 
tory. 

National  Association  of  Brass  Manu- 
facturers, at  its  aiiinia!  meeting  in  New 
^Ork,  December  1.V14.  elected  the  fol- 
lowing officers  for  the  ensuing  year: 

President,  Theodore  Ahrens,  Louis- 
ville, Ky.;  trustees:  A.  S.  Hills,  Hayden- 
ville,  Mass.;  W.  H.  Wasweyler,  Milwau- 
kee, Wis.;  C.  C.  Hale,  New  Haven,. 
Conn.;  D.  H.  Roberts,  Detroit,  Mich.; 
¥.  Somerville,  Toronto,  Canada;  J.  W. 
Sharpe,  Jr..  Philadelphia,  Pa.  The  next 
meeting  will  be  held  in  Chicago  \n 
-March,  1911.  Wm.  M.  Webster.  109  Ran- 
dolph street.  Chicago,  was  reappointed 
(•onimi^^ioiicr. 

Dresden,  Germany. — .A  congress  of 
heating  and  ventilating  engineers  will  be 
held  in  Dresden,  June  11-14.  lOU-  The 
meeting  will  thus  coincide  with  that  of 
the  International  Hygiene  Exposition  in 
Dresden. 

Charles  G.  Armstrong  &  Son.  consult- 
ing engineers,  .Singer  Building.  New- 
York,  is  a  new  firm  composed  of  Charles 
G.  .Armstrong,  the  well-known  mechan- 
ical and  electrical  engineer,  and  his  son. 


Jenkins  Bros.  Y  or  Blow-off  Valves 


are  especially  adapted  for  use  where  the  unob- 
structed flow  of  thick  fluids  is  required.  As 
blow-off  valves  they  have  no  superior.  Having 
a  full  opening  nearly  in  line  with  the  pipe,  hut 
little  resistance  is  offered  to  the  free  flow  01  steam 
or  fluids.  Have  Jenkins  Discs,  removable  seat 
rings,  and  interchangeable  parts  throughout. 
Ma<le  in  Brass  or  Iron  body. 

WRITE  FOR  ILLUSTRATED  CATALOGUE 


JENKINS  BROS.,  New  York.  Boston,  Philcidolphki,  Chlcaiio 


BOUND  VOLUMES  OF 


The  Heating  and  Ventilating  Magazine 


VOL.    VII.     FOR     1910    NOW     READY 


Suitably  Bound  in  Cloth  and  Containing  Full  Cross  Index 

PRICE,    Sent  Postpaid  to  any  Address  in  U.  S.,  $2.50 


.XnORKSS 


Heating  and  Ventilating  Magazine,    1123  Broadway.  New  York 
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The 

Programme 

of  the 

Heating  Engineers* 

Meeting 


Contains  many  matters 
of  interest .  Of  equal  in- 
terest are  the  unique 
features  of      ::       ::       :: 


MowelFs  Automatic 
Relief  Valve 


:9/'V^ 


FOR 

EXHAUST 

AND 

LOW  PRESSURE 

Steam  Heating 

Expels  all  air  and  water  from  the 
radiator.  Can't  get  out  of  order. 
Will  stand  as  much  pressure  as  stand- 
ard fittings.  Parts  easily  cleaned  if 
necessary. 

Drot)  us  a  postal  and  we 
liill  'ell  you  how  it  works 

AUGUSTUS  MOWELL 

249    Graham  Avenue 
Paterson,  N.  J. 


Francis  J.  Armstrong,  who  is  a  graduate 
of  the  Manual  Training  School  in  Chi- 
cago and  of  the  Stevens  Institute  of 
Technology. 

George  D.  Howell,  of  the  McCrum- 
Howell  Co.,  New  York,  has  returned 
from  a  trip  to  the  Panama  Canal  and 
other  points  in  Central  America.  He 
was  at  the  canal  during  the  visit  of  Pres- 
ident Taft  and,  on  invitation  of  Col. 
Goethals,  traveled  with  the  presidential 
party  by  rail  to  Ancon,  the  Pacific  ter- 
minus. 

O.  E.  Willis,  formerly  with  the  Ameri- 
can Heating  and  Ventilating  Co.,  Phila- 
delphia, has  entered  the  engineering  de- 
])artment  of  E.  G.  Woolfolk  &  Co.,  heat- 
ing and  ventilating  engineers  and  con- 
tractors, 151-1^3  West  31st  street.  New 
York. 

W.  H.  James,  who  has  been  in  the 
service  of  the  Peck-Williamson  Co., 
Cincinnati,  O.,  for  the  past  ten  years, 
acting  as  salesman,  has  resigned.  Mr. 
James  will  introduce  to  the  manufactur- 
er.s  of  heating  apparatuses  his  recently 
patented  down-draft  method  of  burning 
fuel.  Ihe  method,  it  is  stated,  may  be 
applied  to  any  kind  of  fuel-burning  ap- 
paratus. 

Cement  Age,  of  New  York,  and  Con- 
crrlr    Enaincering    of    Cleveland,    two    of 


Prevents 

Pipes 

Freezing 

J-M  ZERO  is  the 

most  efficient 
pipe  coverinK 
on  the  market 
to  keep  cold 
water  pipes 
from  freezing. 

Are  you  pushing  the  sale  of  Zero?  If  not, 
it  is  because  you  don't  know  what  a  profitable 
line  it  is. 

You  can  make  many  times  as  much  installing 

J-M  ZERO  Pipe  Covering 

as  you  can  waiting  for  oioes  to  freeze  up  so  you 
can  thaw  them  out.  Pipe  covering  business  is 
good  the  year  round.  You  can  cover  pipes  that 
probably  never  would  freeze.  Then  you  can  sell 
people  at  a  distance,  who  would  call  ii.  the 
nearest  plumber  if  their  pipes  should  freeze. 

What  do  you  say  to  trying  this  line  ? 

The  profits  you  will  make  won't  let  you  give 
it  up. 

Write  nearest  Branch  for  Booklet 
and  Dealer's  Price 

H.  W.  JOHNS-MANVILLE  CO. 


Baltimore 

Boston 

Buffalo 

Chicago 

Cleveland 

Dallas 


Detroit 
Kansas  City 
London 
Los  Angeles 
Milwaukee 
Minneapolis 
New  Orleans 


New  York 
Philadelphia 
Pittsburg 
San  Francisco 
Seattle 
St.  Louis 
(917) 


XXll 


THE   HEATING    AND    VENTILATING    MAGAZINE 


the  leading  monthlies  in  the  cement 
field,  have  been  consolidated,  the  change 
becoming  effective  with  the  January, 
191 1,  issue.  The  two  journals  arc  con- 
solidated under  the  title  of  "Cement  A's^e 
with  which  is  combined  Concrete  Engi- 
neering." 


Contracts    Awarded 
E.  O.  Nay  Co.,  Pasadena,  Cai.,  iieating 
and  |)lumbing  new   Y.   M.  C.   A.   building 
at  that  place  for  $18,000 

Baker,  Smith  &  Co.,  New  York,  have 
l)Ltn  awanlcd  the  contract  for  the  instal- 
lation of  the  heating  and  ventilating  sys- 


tem in  the  new  post-office  building  in 
New  York.  Their  bid  was  $165,546,  time 
230  days.  Among  the  other  bids  re- 
ceived by  the  Supervising  .Architect  were 
the  following: 

G.  .\.  Suter,  New  York,  $185,700;  time. 
November  i,  1912. 

Thompson-Starrett  Co.,  New  York, 
$18^.770;   time,  October   15,   1912. 

v..  Rutzler  Co.,  New  York,  $182,741; 
time,   November  i,   1912. 

Rlake  &  Williams,  New  York,  $189,878; 
time,    18  months. 

Lynch  &  Woodward,  Boston,  Mass., 
$179,770;    time,    Octc>ber    i.    1912. 

S.  Faith  &  Co.,  Philadelphia.  Pa,  $234.- 
920;  time  as  specified. 


Positive  Ventilation  for  Moderate  Size  Rooms 


W 


'HERE    need    be  no  more  unventilated 
rooms    in    homes    and    offices.        The 
STURTEVANT  Ready-to-Run  Electric 
Ventilating  Set  meets  all  ventilating  require- 
ments for  small  and  medium  size  rooms. 

It  consists  of  a  small  patented  Multivane 
fan  of  wonderful  efficiency,  direct  connected 
to  an  electric  motor,  and  is  arranged  to  be 
used  independently  or  attached  to  a  window 
board. 

It  positively  ventilates  by  blowing  in  fresh  air  or  carrying  away 
foul  air.  It  is  light,  portable,  easy  to  install,  and  runs  from  electric 
light  socket.  Numerous  Heating,  Ventilating  and  Sanitary  Engineers 
and  Plumbers  are  installing  these  sets  in  residences,  clubs,  offices, 
factories,  laboratories,  telephone  booths  and  all  ttwderate  size  places 
requiring  ventilation. 

Special  prices  to  Heating  and  Ventilating  Engineers,  Electrical 
Houses,  Hardware  Dealers,  etc.  Retail  price  :  Size  A,  $35.00; 
B.  $45.00;  C.  $55.00. 

B.  F.  STURTEVANT  CO.,  Hyde  Park.  Mass. 


Air  Washers  and  Humidifiers 

MADE  OF  GALVANIZED  IRON,  COPPFR  OR  CONCRETE 

We  use  WATER  FILM  CLEANING  SURFACES  with 
the  spray  from  our  flushing  spray  heads. 

Hence  the  superior  efficiency  of  our  distinctive  design. 

Your  name  through  the  mail  will  bring  our  literature 

McCREERY  ENGINEERING  CO.,  Detroit,  Mich. 
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Evans,  Almiral  &  Co.,  New  York,  $199,- 
450;  time.  15  months. 

Gillis  &  Geoghegan,  New  York,  $195,- 
600;  time,  November  i,  1912. 

Hoben  &  Doyle,  Philadelphia,  Pa., 
$190,000;  time,  December   i.  1911. 


Wanted 

Position  wanted  by  a  practical  heat- 
ing engineer,  contract  agent  and  mana- 
ger of  central  steam  heating  plant,  with 
a  lirst-class  company.   Seven  years'  suc- 


cessful experience.  Address,  Central 
Station,  care  ot  Heating  and  Ventilat- 
ing  Magazine. 

Position  Wanted,  by  young  man  thor- 
oughly experienced  in  all  branches  of 
heating  and  ventilation.  Have  handled 
some  of  the  largest  and  best  class  of 
work;  capable  and  experienced  in  getting 
work  and  getting  it  done;  am  well  in- 
dorsed and  can  furnish  numerous  refer- 
ences; age  25  years.  Address,  Well-210, 
care  of  Heating  and  Ventil.vting  Maga- 
zine. 


BOOKS  ON  HEATING  AND  VENTILATION 


Heating  aad  Ventilating  Buildings,  a  standard  manual 
for  heating  engineers  and  architects.  By  Prof. 
R.  C.  Carpenter.  Fifth  edition,  largely  rewritten. 
577  pages.     2  77  Ills..  8 vo.  cloth.     S4.00. 

Baldwin  on  Heating;  or  Steam  Heating  for  Buildings 
By  William  J.  Baldwin.  Fifteenth  edition.  Re- 
vised and  enlarged.  391  pages  131  figures. 
Size,  5x7  >i  in.  Contains  descriptions  of  steam 
heating  apparatus  tor  warming  and  ventilating 
laige  buildings  and  private  houses,  with  remarks 
and   tables.     Cloth,   $2.50. 

Handbook  for  Heating  and  Ventilating  Engineers.    By 

Prill.  Janu-s  1).  llotlman  anil  Benjamin  F.  Rabtr. 
The  latest  Ixjok  on  this  subject.  Unusually  com- 
prehensive. 32()  pages,  with  45-page  appendi.x. 
Siz>  4'jx6K  in.,  bound  in  flexible  leather.  Price, 
$3.50. 

Questions  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot-Water  Heating.  By  R.  M. 
Starbuck.      Illustrated.     $1.00. 

The  Ventilation  of  the  Schoolroom.  By  William  J. 
Baldwin.     Price.  $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  size.  Con- 
tains a  statement  of  the  general  principles  of  ven- 
tilation and  of  their  application  to  different  kinds 
of  buildings.      Boards,  50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de- 
signing of  heating  and  ventilating  plants.  Price, 
$2.00 

Air-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig- 
ures.   l2mo.    Illustrated.    143  pages.    Price,  $1.20. 

Steam-Electric  Power  Plants.  By  Frank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  construction 
ard  operation.     473  pages.    340  ills.      Price,  $5.00. 

Light.  Heat  and  Power  in  Buildings.  By  Alton  D 
Adams.  M.  E.  The  ,  urpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  build'ngs  should  be  based.  The  problem  is  to 
determine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
Cloth.  $1.00. 

Practical  Steam  and  Hot  Water  Heating.  By  Alfred 
G.  King.  Containing  over  300  detailed  illustra- 
tions. The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat- 
ing and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  testing  such 
systems.     8vo.     367  pages.     Price,  S3. 00. 


Dean's  System  of  Greenhouse  Heating,  by  steam  o 
hot  water,  with  formulas  for  obtaining  diflferen 
temperatures,   by   Mark   J)ean.     Price,  $2.00. 

Power,  Heating  and  Ventilation.  By  Charles  L 
Hubbard,  B.S.,  M.E.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  heating  is  covered,  including  the  heating 
of  laige  institutions  with  central  plants.  Space  is 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Notes  on  Heating  and  Ventilation.  By  John  R 
Allen.  152  pages.  34  illustrations.  Size,  4Kx 
6  ]/2  in.  One  of  the  new  books,  brought  quite  up 
to  date,  and  containing  much  information  to  guide 
the  intelligent  steam  fitter  in  the  installation  and 
heating  and  ventilating  apparatus.      Cloth,  $2.00. 

Hot-Water  Heating  and  Fitting.  By  W.  J.  Baldwin 
Fourth   edition.     Price.    $4.00. 

Steam  Fitters'  Computation  and  Price  Book,  abridged. 
By  Mark  Dean.     Price,  $2.50. 

Practical  Treatise  Upon  Steam  Heating.     By  F.  Dye. 

Embracing  methods  and  appliances  for  warming 
buildings,  etc.  Lowipressure,  high  pressure  and  ex- 
haust steam.     8vo,  cli^th,  illustrated.     Price,  $4.00. 

The  School  House.  Its  Heating  and  Ventilation. 
By  J.  A.  Moore.     204  pages,   illustrated.  $2.00. 

A  Manu<il  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  flues,  etc.  By  F.  Schumann.  Second 
edition,    revised    and    enla:ged.      12mo,  $1.50. 

German  Formulas  and  Tables  for  Heating  and  Ven- 
tilating Work,  especially  adapted  for  those  who 
phn  or  erect  heating  apparatus.  By  Prof.  J.  H. 
Kmealy.      Illustrated.     Price,  $1.00. 

Tables    for   Calculating   Sizes   of   Steam   Pipes.     By 

Isaac  Chaimovitsch.  A  manual  for  the  determina- 
tion of  steam  pipe  sizes  for  low  pressure  heating. 
48   pages.     4  insert  tables.     Price,  $2.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretica 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Full  limp  leather  pock- 
etbook  round    corners,    gilt  edges.     Price,    $5.00. 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.     Size.  6x9  in.     Cloth,  $2.00. 

An  Outline  of  Warming  and  Ventilating.  By  William 
J.   Baldwin.     Price,   $1.00. 

Modem  Sanitary  Plumbing,  Steam  and  Hot  Water. 

By  James  J.  Lawler.  400  pages.  228  illustra- 
tions. Size,  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler's  well-known  work  on  this  subject. 
Price,  $5.00. 
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IHtUVIGNt  PACKLESS  RIIDIATOII  VALVES 


are  particularly  well  adapted  for 
Vacuum  Heating,  but  are  also 
widely  used  on  high  grade  gravity 
heating  jobs. 

Our  Patented  Packless  Feature, 
employing  the  Push-and-Pul  1 
principle,  provides  absolutely 
against  leakage  of  steam,  air  or 
water.  We  have  never  had  a 
single  complaint  that  any  of  these 
valves  have  leaked  around  the 
stems.  Their  use  insures  cleanli- 
ness around  the  radiator. 

This  valve  has  a  Genuine  Quick- 
Opening  feature  as  it  can  be  fully 
opened  or  fully  closed  and  locked 
closed  by  about  three-quarters 
turn. 


Our  Graduated  Packless  Valve 


is  equipped  with  Composition 
Disc.  It  has  a  double  adjustment 
so  that  each  size  can  be  very  ac- 
curately adjusted  to  a  wide  range 
of  sizes  of  radiators.  The  adjust- 
ing is  also  done  by  the  heating 
contractor  when  installing  the 
system  instead  of  being  done  at 
the  factory  as  in  other  styles. 
Descriptive  matter  with  sectional 
views,  etc.,  will  be  sent  on  appH- 
cation.  We  will  also  send  sample 
to  interested  parties. 


Use 

Lavigne    Packless     Valves 
on    Your  Good  Jobs 


The  Lavigie  Graduated  Packless  Valve 
With  Composition  Disc. 


Lavigne  Mfg.  Co.,  Detroit,   Mich. 
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